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Abstract 



Tills research represent3 a direct attempt to Integrate developmental 
theory with the more applied field' of education In order to achieve a 

♦ 

mqre thorough understanding of each. The study had two major foci: 
(1) to develop, Implement, and evaluate an experimental preschool educa- 
tlon program based on Plaget's theory of cognitive development, and (2) to 
examine Plaget's theoretical assumptions and postulated cogn4.tlve develop- 
mental trends for a tv/o-year period of the preoperational subsnage. Aspects, 
of cross-sectional and longitudinal designs were Incorporated Into the pre- 
testing and posttestlng of two successive and ov^-lapplng v/aves of ex- 
pe^iniental and control group populations of preschool children over a 
period of three years. 

A core proup of 48 subjects, aged 3-5 years, remained with the project 
for the full two-year periods desired for each wave. The subjects were 
evaluated using two standardized measures (Peabody Picture Vocabulary Test 
and RAVEN Coloured Progressive Matrices) and a representative battery 
of eight Plagetlan tasks. The differences In developmental patterns 
betvjeen the experimental and control groups were examined with tasks^ in tha 
areas of serlatlon,, classification, {;r^nsltivlty , conservation, measure- 
ment, class Inclusion, and two matrix tasks (double serlatlon and cr^ss- 
c4.asslflcatlon) . Normative longitudinal and cross-sectlonnl analyses 



\ 
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:re utilized to examine V7lthln the general area of the acquisition of 



I cognitive abilities, withln-stage Intralndlvldual performance corre?pondonces , 
* davelopmental sequences In task perf ormai^ces , experlipental/control group 
^ comparisons, and sex -differences In task performance. Of partlcu] ar con- 

t cam In this research was the assessment of chii^rea's thought processes 
rather than, the accumulation of pass /fall data. 
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The experimental ^group attended a prof^ram which .inclyded a teacher 

education component and a framework for curriculum decisions guided by 

ninje principles provided by Piagetian theory. It focused on the opera- 

tions of seriation, classification, number, and spatio-temporal relations 

in a wide variety of spontaneous, yet integrated, experiences. Integrated 
fx ' » 

experiences, here, refer to whatl^lwiU, and Strauss claim lead to optimal 
development of logical operations — that is, the development of operations 
in conjunction and collaboration a^ part a total structure rather ^han 
in isolation. The control group attended a conventional preschool program. 

Cross-sectional analyses using the Gbodman-Kruskal gamma statistic 
indicated no outstanding differences/ between the performances of the 
experimental and control groups. Longitudinal analyses using the gamna 
statistic revealed significant gains on several of the Piagetian tasks 
and^,subtasks for each group. In general, normative analyses indicated typcfcal 
performance patterns' for three, and five year old subjects x>7ith a notable 
degree of individual difference in ^pattlmsA of performance atiH ahcolute 



level of pferformarce. T-test comparis^tffrof the non-Piagetian measures, 
pre to posttest, 'revealed significant gains for all subjects on the PPVT 
and only for the Wave 2 control group on the Raven CPM. 
>' . An analysis of within-stage correspondence, within and across concept 
domains, indicated a notable lack of synchrony with many individual patterns 
revealed in both the experimental and the control groups*. These results 
* ^ ate supportive of previous work of Wohlwill, Piavell, and Turiel which 

suggests that a high degree of- structural mix in response patterns coald 

expected during t]ie transitional preoperational period. Pretest 
responses often clustered dn the Stage I response ^category while poGttest 
^ . ix 
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responses were generally spread across all response categories (i.e., Stages 
I, II, and III with associated substages). Sex differences v/ere foOnd' for 
the non-Piagetian measures? but were notably absent in the Piagetian measures. 
A time-lag analysis was performed to reveal any evidence of causal linkages 
from perfdrmance on one task at the pretest to another task at the posttest. 
Very few of these comparisons were Statistically significant. However, very 
different predictablility patterns x^ere found for the experimental and the 
control groups. This factor m^kes unequivocal inferences about predictability 
for the present treatment conditions during the preoperational period tenuous. 

In conclusion, although^ Piagetian theory provided a very workable and 
stitnulating foundation for a preschool curriculum, program effects ^.n, this 
research were greatly overshadov73d by the large amount of individual varia- 
tion in the' rate and sequence of cognitive developmental acquisitions ii^ 
the preoperational stage*' The almost complete as3mchrony evidenced in the 
development of various operations assuredly brings into question those 
Interprctatiojis of Piagetian theory v;hich depend on synchronous emergence 
and cohesive, well integrated structures at all stages of development. ' 
This research suggests that regardless of how synchronously operations 

develop in latet stages, they follow a more diverse pattern in the pre- - 

if 

operational stage.. 
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^ I. INTRODUCTION ' ' 'J 
The period of developrient between ages two .to sevw or eight years 
is called the period of preoperational thought by Piaget. Thare are several 
aspects representative of preoperational thought which make ^ difficuir^. 
for the child to function logically. These idiosyncrasies necessarily 
determine the types of experiences v/hich can be expected' to be l?eneficial 
for the preoperational cfiild. Knowledge of the cognitive structures of the . 
young child and of the processes or operations which are the structural 
underpinnings of the succq^sful grasp» of 'ty{!)i<ial subject matter should 
raake,^ possible the formation of a learning environment whic^ is elective 
in helping, to promote the further construction of operational abilities 
by the child. The development and evaluation of such an environment has' 
been an integral jpart of this research. 

\ The operational abilities of cJAssif ication, seriation, raeasuremen^t , 

transitivity, and conservation ^re becoming increasingly organized and 

operable during th^ preoperational period.' Fl^ell* (1963) charactetfizes, \ 

this 'change from the beginning of the preoperational period to the latter 

p^rt^as a time when pigid , ^^vtic, and ^irreversible structures typic^^l in 

the early part of the period begin to become more flexible, mobile, decentorcl 

and reversible. One oi the most striding aspects of preoperational thought 

15? that it is nonreversible. An example of this- aspect is that the child 

does not have the coQseirvation abilities which Piaget states arc necerSary 

^for logical tftought. Conservation may be defined as tl|a ability of an 5r.ai-- 

v.vJual to he ax^yare of the invariant properties , or attributes, of objects 

)5iituation& despite irrelevant transformations. ' ^ ^ 

Gheracteristically, the child st the beginjiln^ of this' period is.ieari^v 

J.ng to ura language to represent obj^ects and events. Mental ^synibo Is enable 

hLn to recall things which are npt in his i.cz^^Ajate environment. Ha 

is of tea n'slrd'Ly the way'thxjigs appear a^ any gii^en uicn.'>nt . 'ri:f.s'*- 

«^ i >) • . . f ' • 
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centfation includes the tendency to focii^ on only one attribute of an object ' 
at one time, e.g,, on height vrithout considering width, rather than coordinatit-^?, 
the variables. Usually, thp^varlable vjhich the child tenters on^tands out . 
visually. Because he cannot coordinate more than one variable, he cannot*' 
understand the principle of conservation (invariance in the face of ir- 
relevant perceptual change). The child does not yet have the internal 
system of regulations which can compensate internally for external changes 
(Furth, 1969). Very often the preoperational child X7hil6 observing a 
sequence of change will focus only on a particular state in the transforma- 
tion rather than on the process itself. Though the preoperational child 
may realize that reversibility of actions is possible, mental actions cannot 
yet compensate for apparent discrepancies in the perceived information ^ 
(Cinsburg 0 Ooper, 1969). ^ 

The child at this stage is also what Piaget describes as egocentri-c, ^ 
finding it difficult to understand that other people may view things 
differently than he does. He relies on his q\m immediate perception, ignorl:ip, 
both his ovm previous perceptions and the varying perceptions of others. 
Tliis is true in th^ understanding of the interests, needs, roles, and fce.lv 
J.ngs of others as well. Gradually, the preoperational child becomes less 
egocentric, tan focus on several aspects of a situation or ^fcject at .once, 
follows a dynamic process rather than a static state^ and is able to re- 
•--crr.e the direction of his thinking. At this point,* he be&ins to form , 
oli^anJzed and integrated systems of operations with which he can dcal^with 
^ tl:.3 world. 

The present research examines the development of these systems. Of 
pri.nary consideration was what lcind3 of experiences are '-^^^^iAt ^^r 
cognitive growth and in Vhat: manner' decs experience In a program- derivcr^ 
Q from PiagcV.iait theory a f^'tict the changes in the reasoning processes c£ tiii 

^ . ■ ' . -'('Hi , ■ / 
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preoperational child The program which vras developed, implemented, and 
evaluated for this research was rfiided by several principles provided within 
Piagetian theory. It focused on the operations of seriation, classification 
number, and spatio-temrooral relations in a wide variety of spontaneous, 3^et 
integrated, experiences. Emphasis was placed on critical thinking, in the 
sense of simple and reflective abstraction, altei?'native ways of problem - 
solving, individual initiation of learning experiences, intellectual hones ty^ 
and appropriate, empathetic. social interaction with peers and adults. The 
use of an integrated curriculum framework implies that the optimal develop- 
mont of logical operations is considered to occur when operations are de- 
veloping in conjunction and collaboration with all other operations as part 
of a total structure rather than in isolation (Strauss, 1972, V/ohlwill, 
1970). With this approach, spontanfeoun experiences, initiated by the #hild 
in an environment of a variety of alternative activities*, are considered 
more appropriate for fostering cognitive development than the very sfpecific, 
teacher directed activities utill2ed in some programs. Piaget maintains 
that the child must actively construct his o\m knowledge and that good 
pedagogy must involve preisenting the child V7ith situations in which he can 
experiment in the broadest sense of the term.. ^ Therefore, one alternative 
to the 'American question' v;ould be to -help the child establish the procescns 
or intellectual tools underlying cognitive functioning across a wide range 
of situations, thus, in this manner, exp^ndlnf> the child*s intellectual^ 
potential.^ 

Nsarly eighty preschool children, age 3 to 5 years, participa^ted in 
this research project which extended over a period of three year§. Half 
of the children took part in the experimental Piagetian program, V7hile 
the others attended a conventional preschool program in the community . 
A longitudinal pretest-posttest assessment design over a period of j:wo 
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years was eiti|^loyed to determine cognitive developmental trends and the 
differential effects of the two preschool settings on children's pelrfor- 
raances as mei^sured by tx^o standardized non-Piagetian measuxes and a battety 
of Piagetian tasks, ^ ^ , ' 

^ Various types of analyses were carried out on the sumirative evalu- 

ation data to determine normative developmental trends for three and five 
year old children and cross sectional and longitudinal patterns in responses 
on Piagetian and non-Pi age tlau measures, VJhen a child performs on a Piagetian 
task battery, his performance is interpreted as being indicative of the 
structure of his mental operations and, thiis, indicative of a certain stag'^ 
of development. 'In addition to summative evaluation, the Piagetian derived 
"curriculum made use of formative evalij^tion strategies throughout the three 
years of the project. This was of significant concern due to an empfiajis 
on educational innovation and imaginative thinking, continued improvement 
"of ' the curriculum\and teaching methods, and continued adjustment of the 
curriculum to the changing needs of the children and teachers. 

Specifically, the present study provides information on cognitive 
'^^svelopmental changes dccarrijig during a t^vo year period of the pre- ' 
operational substage for two groups of children aged three to five years. 
In addition, assessment vjas made of the effectiveness of a comprehensive 
Piagetian preschool program. During the three years of the present re- 
riarch project the follo^/ing accomplishments were implemented: 

1. coded card file of approximately 200 specific small group 
* activities, which vjere designed to enhance the chi^d^s develop- 
ment of thinking processes in the areas of classification, serii- 
tion, number, space, time, measurement, and representation h^s 
been produced. 

Q 2, A list of approximately 200 conversation topics designed to r- 
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challenge. young children's thinking has been completed • 

3. A set of 55 weeks of daily curriculum iplans covering a two year 

♦ 

period has been completed 'and implemented* for each of^ two 
successive waves pf. suhjecjts. 

4. A teacher education program for teachers who x^ill be v/orkinp in 

a Piagetian classroom has been designed and used. This includes: 

a) An intensive 2-3 week workshop fpr graduate or u^f^er- 
graduate credit. 

b) A 2 semester seminar course for graduate or undergraduate 
credit intended to be given in conjunction with practical 
experience. 

c) ^ A program for the practicum with discussion topics, 

observation assignments, self -development goals, and 
provision for various kinds of evaluation. 

5. Various materials dealing x*7ith methods and techniques implied by 
the theory for- teaching were developed to supplement tex^t material. 

6. A battery of tasks designed to evaluate tha dcvcilopmcntal changes 
associated V7ith the Piagetian curriculum v/as developed and refined. 

7. A procedura to train testers to administer and score the tack 
battery vtbs designed and implemented. 

8. An analysis of data for^2 successive v/aves of chlflren has been 
completed for experimental and control groups. Each wave retnaih&d 
in the program, for 2 years. • 
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II. PREOPERATIONAL CHARACTERISTICS OF MENTAL OPERATIONS 
The pperational abilities \d.th which the present st^dy is primarily 
concerned are seriatian, classification, transitivity, double seriation, 
measurement and conservation. Within each ability there , is a characteristic 
pattetn of development of acquisition which can aid the educator in organizing 
and interpreting experiences for young children, ^ 
Seriation — the ability to arrange elements in an ordered series according 
to changes along a particular dimension, such as size, color, weight, is 
on2 of the operations which develops during the preoperational period. The 
typical order of development in seriation as defined by Piaget (1952) is; 
firct, the child arranges the items into groups of two or three hut cannot 
coordinate all of the items into a single series. It seeirs at thi^ point 
that the child has only a global impression of a series of items. Next, 
the child, by trial and error, arranges and rearranges the items until they 
are in a single series but cannot insert a second set of items into the 
original series; finally, the child approaches the task with a systematic not'\o 
vjhich consists of placing the smallest it^m first (or the largest) and th^n t^e 
sr-^llest of those which remain, and so on and can also add items to the -orifi'r.', 
series. The systematic iriethod finally used indicates the child understar'Js 'c'l? 
?n item can be larger than one other item yet smaller than anoti;er which is t'lc 
c-sence of seriation and a form of reversibility (Piaget & Inhelderj 19C?). Tl 
kind (1964) replicated Piaget' s original seriation experiments and'ccnf irmfid 
Pinget's hypothesis of three stages in the developr.2nt of seriation, Althon'^h 
thin stuc^y confirms^a general sequence of development, it also indicatar inr'fv-!. 
ilual df^partiires from the sequence — especially when* task materials are cons, d^rc 
^><n the child can construct orderings, put two^orderings in one-to-one 
orrospondfencc* , and couserve the resulting equivalence he has fonr^ad an intepra 
ard ccmprehcnsiA/e structure, Siegel (1974) nuejtioned whether thor? actrally 
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is a "preoperational" stage in the development of seriation because in her 
research she found it necessary to look at such young subjects (age 3 years) 
before she found the type of responses associated with the preoperational 
^tage, I 

Classification — An ability to choose criteria and to exhaustively 
sort objects Into mutually exclusive groups is a later preoperational ability- 
True concrete operations in Inhelder and Piaget's (1964) viev; of the develop- 
ment of classification abilities, however, make use of the additional under- 
standing of krlass inclusion relations.^ Such relations involve quantitative 
comparisons of subcategories to sup^^ordinate categories in a'hierarchy. 
The usual order of developmental acquisition of classification abilities 
defined by Piaget (see Ginsburg & Opper, 1969) is divided into .three stages. 
Initially the child is unable to coordinate intensivity (similarities among 
objects) V7ith extensivlty (the number of objects sharing the similarity) so 
that his collections are not true classes but rather 'J^bles^of- objects ^ 
lacking a single attribute common to all the members of the collection. 
Lat^ the child is abl^^o form classes of objects and to create hierarch:* '^j 
I at still cannot Xind^stand the relationships between parts in the hierarchy'. 
He might, arrajige^ set of blue circles in a group of different colored 
ci'tMes without comprehending that there must of logical necessity be more 
circles in-t'^e set of all circles before him than in the set of blue £ircle<; 



.alone. True operational classification ability is said to be present when 
the child understands both exhaustive criteria-based sorting and clasn inclu- 
sion. The latter^according to Brainerd (1973) and Hoopf>r, Sipple, Goldn ^n, 
cad Swinton (1974) appears after the development of conservation abilities 
and ger^rrlly in children well into the grade school years. A number of ; 
examinations of the parallels between classification and seriation abilities 
have been 73ade including Lovell, Mitchell, and Everett's (1962) f ind^^ of 



J 
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pynchrony in the developmental patterns of the two areas ^ ^ Several others, 
however, find definite asynchrony. (3ee Lagatutta, 1970; MacKay, Fraser, & 
Ross, 1970; Hooper £t al * , 1974). Differences in findings may be heavily 
dependent on. the specific task formats used, ^Wohlwill (1968) for example, . 
has fotmd differences in performance when verbal and pictoral presentations are 
compared* Inhelder and Piaget (1964) have also maintained that the more 
Astract a presentation is,' the more difficult the task becomes for the child. 

Cross^ Classification— The ability to sort o^jjects on two variables 
slmiiltaneously, cross classification, is frequently assessed with a matrix 
task In which rows represent, one variable (e.g., shape) and colimins **another 
(e.g., color)., In such tasks the child may be shown a completed block matrix 
' and then asked to reproduce' the arrangement shown him Vhen all blocks have been 
removed. Following the reproduction portion of the task, 'the transposition ^ 
problem is presented. In tWs case, the child must ' reconstructed matrix when all 
of the blocks have be'en removed and one of the comer blocks has been relocated on 
the matrix board so as to rotate the arrangement. Theoretically, cross classifi- 
cation ability should emerge in synchrony with class inclusion understandings 
' and both should emerge at about the same time as double seriation abilities 
, (Inhelder & Piaget, 19§4) . Conflicting findings concerning these relationships 
have becfn discussed above. Brainerd (personal communication) has suggested that 
the colors used in the classification matrix may be considered by some children 
as a continuous variable along a brightness dimension* It is also possible that 
some childrem see the shape distinctions in a similar fashion with the number 
of Comers as the continuous dimension, individual differences in task percep- 
tion might account for the lack cf consistent findings of either synchrony or 
asynchrony. 

Trans i t i vi t y ~ The ability to distinguish thlt A>B and that B - C leads to 

another aspect of ordinal relations, namely transitivity. Transitive reasoning 

♦ 
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allows the child to discern that given these relationships between A and B and 
between B and C, then the relationship between A and C must be A>C. Plaget, 
Inhelder, and Szemlnska (1960) confirmed that the understanding of serial order 
Is ^prerequisite to transitive understanding of size relationships. This was 
further supported by the research of flurray and Ydunlss (1968). Bralne (1959), 
however, found n on- con firming evidence In this regard. Transitivity, In 
Plagetl^ literature. Is considered to be^a measure of Inferential reasoning. 
Plaget hypothesized that the principles of conservation and transitivity 
develop simultaneously with respect to a given content area. Lovell and 
Ogllvle (1961) found evidence that transitivity preceded conservation in a study 
of conservation of weight in the junior school child. Bralherd (1973) and 
* Tonlolo and Hooper (19743 also found thatl the development of transitivity 
preceded the development of conservation 'and class inclusion. This is in con- f 
trast to the previous finding (Smedslund, 1963) that conservation of length 
preceded development of transitivity o.f length. Problems in the relationship of 
transitivity to other areas of logical thought are coiApounded by problems in 
the study of transitivity Itself. Smedslund (1965, 1963) and Bralne (1959, 
1964), for example, carried 'on a lengthy controversy over the results of 
Plaget *s work in transitivity, finally agreeing that methodologically adequate 
and more relevant data were needed before conclusions could be drawn. 

Double serlatlon— Inhelder and Plaget (1964) predicted that simple seriation 
and multiple seriation appear at approximately the same time, ^fultiplicative 
seriation may be assessed in a matrix format with series ordered along the 
horizontal and vertical axes, i.e*, two asymmetrical transitive relations ^ ^ 
(Inhelder L Plaget, 19^4). Cross sectional studies of development in this area 
suggest a sequence of task performance as follows: first, a lack of any true 
seriation — or graphid alignments which could as easily be classes as series; , 
next, the seriation of one of the two variables and the ignoring of the other 
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or the attempt to seriate both variables but failure because the two seriations 
are thought of on different planes rather than coordinating them; and, finally, • 
seriation of both variabl-es simultaneously. Mac^ay, traser, and Ross (1970) in- 
vestigated the development of multiple seriation and multiple cla^fjlf ication . 
using a 3 x^3 matrix task, and found the multiple classification ta^k to be v 

passed by a larger percentage of young subjects than was the multiple seriation 

* ' \ 

task. The reproduction task was also easier (passed by more subjects at younger 

ages) than the transposition task. Using cross sectional data and the percentage 
of subjects passing the task^ at each age levei.. Hooper et al (1974) also found 
evidence to suggest the development of cross classification abilities before the 
development of double seriation abilities in reproducing a matrix previously 
s6en. In transposing the matrix (reconstructing the matrix when one coinier 
block has been relocated so as to rotate the display) , ^ howeyer, the multiple " 
seriation format was easier than the cyoss classification format.^ 

Conservation — Piaget and Inhelder (1969) point out that at the preopera- 
tional level reactions to conservation problems are centered on perceptual or 
imagined configurations, while at thfe operatory levels reactions are based on 
identity or reversibility. Conservation is considered to be the beginning of 

significantly more complex intellectual activity. This notion of invar iance is 

L 

essential to any kind of measurement in the physical world (Lovell & Ogilvie, 
1960). Piaget maintains' that conservation ability develops in three distinct 
stages: first, there is non-conservation in which" the child is perceptually 

oriented; then, a period of transition when the child may conserve at one mo- 

^ ^ It 

ment but. is apt to lose the idea the next and usually Cannot verbally explain • 

t\ie reasoning; and, finally, iitte chili can conserve and support his concltli- 

sions verfiallyr Lovell an^OgilVie (1960) con:firmed Piaget 's hypothesis of 

three stages in the development of conservation abilities. Elklnd (1961) 

and Uzgiris (19^4) found that consetvation of quantity followed Piaget . 
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^postulated developmental sequence of mass, weight, and'volinne. Though the 



semience of developmenif seems to 4>e .supported; stimul^d complexity, stimulus 
materials, and task format have been identified as infltien^ng the Variability 
of responses in the transitional phase (see- also Schwatpz .& Scholnlck, 1^70; 
Murray, 1$69; Lovell & Ogilvie, 1961). . ^ - . . 

Piaget seems to consider the three conservation tasks fn the present study, 
^^.4., number, length, and substance, to be of equivalent difficulty (Wohlwill, 
1971). Bralnerd and Brainerd (1972) found the familiar number then quantity 
Conservation sjequence to be much less apparent when explanations were employed 
than when only judgments were employed. Wohlwill, Devoe, and Fusaro (1971) 
hypothesized that conservation abilities might be the by-product of spontaneous 
overt activities in which children are relating , stimuli to jeach other along a 
particular dimension. They felt that this .type.^of activity was common in the 
course of everyday li^e. 

Measurement — The ability of the child to compare items ^-along a particular 
dimension, e.g., height, length, area, involves measurement. Wohlwill et al. 

^ 

(1971) labels this process dimensionalization and states that once children de- 
velop ways of relating items in this way they' may be expected to incidentally 
recognize the conservation property as it applies to those items. 
Wohlwill et al., (1969) did in fact find evidence that early success on measure 
m^nt tasks was related to later success in conservation task's. Measurement 
operations are referred tD as "infra-logical" (Inhelder & Piaget, 1969) be- 
cause they relate to a spatio-temporal level of reality, that" is, , continuous 
objects, separations, and proximities. Measurement involves the recognition of 
the constancy or standardization of the unit as it is applied successively to 
the whole without overlapping. ^ 
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III. DESCRIPTION OF PRESCHOOL PR0GRA>6 AND TEAClilER ^EDUCATION COMPONENT 
AJ Piagetian Preschool Mucation Program 

The Piagetian Program \v7as gUided by general ptinciples drawn from 
Piaget'a tlieory pf intellectual ^development . Implications fifom these princi'- ^ 
"ples^^rovided a solid foundation for pfogram goals and impl^mijitation . The • 
following pViiyriples furnished the framework for the Piagetian preschool 
education program ^K^EP). ^ 

1. More than the mere accumulation of facts, intelligence 1$ the in- 
corporation of** the given data of experiences into an organized framex^ork. 
It involves the individual's ability to organize and adapt through the 
reciprocal processes of assimilation and acccjmmodatTion to various aspec^s^ 

of the environment • 

,- • . ♦ 

2. Intelligence, is developed through interaction between the environ- 
ment and the organism. , Timing and quality in an environment are important 
factors for an evolving intellect. 

3. Growth of intelligence enhances functioning in all areas of 
psychological development, including affective, cognitive, and psychomotor 



development. 

4. Learning is an active proce^, subordinate to development, which ^ 
involves manipulative and exploratory interaction with the environment in 
the search for alternative actions and properties applicable to objects and 
events. This involves both mental and physical activity. 

5. Each stage in the development of intelligence is characterized by 
J the presence or absence of specific cognitive operations — children think 

about the world very differently than adults. They make different inter- 
pretations and draw different conclusions from given events than adults do. 

6. There is an invariant sequence of development through the major 
periods of cognitive growth: sensor i-motor , preoperational, concrete oper- 

er|c '^";o3 



ational and f ormal^operations and the within stage sub-sequences associated 
with the various concept domains • Each individual mo\^es through the sequence' 
at his own pace • • 

^ 7. Language helps to focus on concepts and- to retrieve ^ihem. It 
does not^ in itself build concepts. ^ * * ^ 

8/ Intellectual growth is fostered by social interactiorf , with peets 
and adults as well as by intferactipn with the physical •environment . 

Autonomy^ with cooperation* rather than simple obedience to 
authority, contributes to the child *s intellectual and moral development • 

In defining p.oals for the Piagetian Preschool Education Program ^ 
(PPEP) emphasis was placed on^the development of intelligence. However, 
as implied in principle three, it is equally important to emphasize the 
rapproachment between the cognitive, affective, and perceptual-motor 
domains of behavior. Cognitxv^ fynctioning in a particular situation 
is necessajJrly subject t'V one's emotioT\al and physical condition i 

.( 

Likewise, one's ability to deal with emotional and physical aspects 
of a situation depends 6n "one's intellectual capabilities. The same 
is true throughout the course of development — the influences are re- 
^ ciprocal. Therefore, emotional and physical development are major 
concerns in the programi^«id the PPEP goals apply to all three domains. 

The long-range goals for teachers and children in the PPEP was 
directed towards facilitating the development oO a particular kind 
of individual. Desirable characteristics of children and adults are ^ 

i 

the same, though the expression of those .characteristics will differ. 
The progran^ endeavors to help develop: 

1. An individual who relates intellectually, flexibly and 

creatively to his environment. ^ 
* 

': fi \\ 'i \ 
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2. An indivJ^ual who looks for iaitemative ways of ' solving probl-eins. 



3\ An individual v^ho is able to initiate his own lemming experiences 
by exploring, experimenting, and asking questions, 
' 4. An individual who has confidence in himself. ^ 

5. ' An l^ndividual wjio is a cfi^ical thiaker who does not accept the 

first ansvjer giv^n as the only* answer or the right answer \without 
checking it out (see Piaget, 19^4, p. 5). 

6, An individual who Interacts empathetically and appropriately with 
. , ^ • ~ / . ' ' ^ ' " ' ' 

peers and other age groups. , r 

To help the child relate tb his environment the PPEP focused oa four 

content areas: logico-mathematical knowledge, infra-logical knowledge, 

knowledge of the physical 'environment,, and knpwlfedge of the social environ- 

ment. 1% should be. noted -that v;liile these types of knowledge can be 

viewed as' distinctively independent^ they ^re developjn^for any child in 

conjttnction and collaboration with each other. Short-term goalis or'guide- 

lines within the* content' areas V7ere incorporated into a wide Variety of 

experiences utilizing many types of materials. It must be emphasized that 

these goals are stated as general goals for preschool children in the 

cognitive areas outlined by Piagetian theory. They were used as guidelines 

forVzhe program, not as endpoints or behavioral objectives for each child's 

preschool 'experience. They define a range of expectations for preschool 

children without imposing group goals on any "individual child. The guide- 

lines were flexible and individualized depending on situational variables, 

/ 

such as, materials; space, time, number of children involved, developmental 
levels 5f child *^ interactions, and interests of ilie child. 
The short-term guidelines within each content area are: 
1. Logico-mathematical knowlgdge — ^knowledge of relationships between 
and among objects, ♦ people, and events in the environment. This 
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is the t]fpe of , knowledge which^must' be reinvented in each chi?ld's 

tjiixiking through the child's ovm Actions and logic. Mobility of 

thought is an important aspect within the ^rea'of logico-j^athematical 

knowledge. ' 

Classification—ability to*:' * » . \ ^ " . 

a. choose criteria for grouping ^ 
, b. group objects, ideas, people',^ events, etc. 
c. sort objects, 'ideas, people, events, etc. 

\d. i;eartange systems *f or grouping (horizontal* reclassification) 

^ t ^ ' * 

'Seriatio» — ability ^to: : • ' 

a. recognize relative difference^ among tyo or more things 
'"^'vi^^b. order five or more objects in a consistejil: manner 



Number — ability to: 

a. equate equal numbers of objects (cardination x^ith 5 or 

' more objects) * ' . ^ ^ 

b. recognize that four 1? greater than three* is greater 

than tX'/o, etc. (ordination) * \ ^ ^ - 

c. place five, or more objects in ^one-to-one correspondence 

(spontaneous) - * ' , . ^ ♦ ~ 

d. conserve number with 5 or more objects • 

Infralogical knowledge — -abstract, logical* operations, and. related kea- 
surement abilities dsalinjt vith the concrete, physical world of po- 
sitions, locations 5 distance, and time sequences and durations, 
space and time — ability to: » \ t^, ' - , h 

a. maintain direction and consistent sequence In copying 
a linear order of five or more objects ' '-^ 

b. take a' perspective in establishing a straight line 
betyeen bwo pointSt - ' ^ * 

C-, not^ the difference in viewpoints from different po- 
sitions in space '"'^ - 

d. i^ecognize part-whole relationships in terms of spatial , 
configurations - 

e. ' understand time relationships in fo^ir or more sequential ^ 
* events 

% ' ' , 

f. (Jlf f erentia'te time intervals/ 
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* 3^ Physical knowledge— attributes and properties of materials in 

' the environment discovered through repeated encounters with the 

natural 'environment. Tnis includes physical phenomena such as 

causality and gravity.^ Physical knowledge is acquired through 

acting on objects and noting the effects. Short-term guide- 

.lines for this area include the ability to: 

a. be active both mentally andjphysii^ally , which expands 
the repertoire of po^ible actions an4 increases the 
infonflStion obtained from possible responses 



b. ask questions f ^ ' - ' 

c. predict outcomes 

1 d. make use of one action for a variety of solutions and 

make use of a variety of actions for one solution 

Social knowl edge— cultural use of language and social- expecta- 

ticns and conventions which are learned through feedback from 

people in the environment. The major goal of this content area 

is for children to recognize appropriate social^ behavior and to 

move away from egocentriflm fow;^rds a" empathotvir rGlationch-Ip 

\-7±th others . 

Short-term goals for teachers are described in depth In Saunders (1974, in 
preparation) . 

The daily schedule fox the PPEP followed a typical two and a half 

y 

hour nursery school timetalAe which included: arrival and free play 
(60 miri), clean up and bathrooming (15 mln), juice time (15 min) , large 
group meeting (20 min), small group' activity (15' min), and outside play 
(25-30 min) . The sequencing of the components of the schedule was changed 
from time to time to provide variety and increase effectiveness. 

Free play — During free play time^the classroom was arranged into 
interest areas where children were free to choose from a variety* of * 

activities and materials* planned and^set out by the teachers, or to 

0 V 7 
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initiate or request activities or materials for their own ideas. The 
interest centers consisted of ar^^ music, science and animals, children's 
literature and making, large motof activities, dramatic play, and 

small manipulative activities. In this regard, and others, the PPEP was 
similar to an open classroom. However, in the PPEP events could be inter- 
preted and dealt with in terms of the theoretical framework of principles 
and goals which greatly aided teachers' understandings of what occurred in 
the classroom. The outdoors was utilized as an extension of the classroom. 
After children become familiar with the surroundings, inside-outside days 
were common in which children and teachers used both areas throughout the* 
day. 

* Most of the free play activities were planned a week ahead of time 
by student teachers involved in the PPfiP. ^^^^ Appendix C for two 

samples of' weekly planning.) While some activities were long-term' 
projects lasting for a week or more, most areas of the classroom changed 
activities. every few days. Great effort was made to integrate learnings 
possible .in one area with those possible in other areas. Art experiences 

.using play dough, for example, pould carry over to a bakery set-up in the 
dramatic play area and to a science experience in mixing ingredients ol: the ' 
effects of heat on the dough. Blocks could be used in classification, 
seriation, and spatio-teiiq)oral understanding as the child gathers the number 
of various dized blocks he needs- in solving spatial problem^ in his ^con- 
struction. Children were encouraged to work together to disc<Jver thd, 
physical knowledge inherent in the environment. During the day, some 

* children would spend the entire free play period engrossed in one activity, 
while others would partake of many activities.^ Leaving an area in some 
semblance of order before moving on was the only criterion imposed on a 
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child's decision that he v/as through with a particular project for that day. 

\> . . » . . . 

In planning sjctivities. fol"' the Interest areas of the clasiroom, every- 

f V 

thing in the environment was viewed as a resource for Knowledge^ Flanning 
consisted of a combination of written plans, and extensive discussion by the 
teachers. It included thinking through possible responses by the children 
to the activities. By being aware of what possibilities each activity held 
in terms of the theoretically derived framework of principles and goals, the 
teachers v/ere prepared to respond to a variety of reactions on the part 
of the children. The teacher's main task was to be continually aware of 
the theoretical implications of the child's actions and interpretations of 
events in order to ask open-ended types of questions. This approach would 
allow the children to extend their activities and their thinking and reasoning 
capabilities; in short, to create, and use spontaneous situations for learning. 
Teachers were prepared to pursue different avenues of learning as they were 
indicated by the actions of individual children within a particular acti\^ty. 
• ^ Each activity was viewed as having potential for learning in any of the four 
areas of knowledge. 

The program required that the teachers ask open-ended questions since 
the theoretical framework maintained that because the children' were at vary- 
' ing stages of development, there were no right oi* \in:ong answers. Rather, 

th&re were alternatives. S. Papert (as quoted in Kamli & Peper, 1969)^, one, 
of Piaget's colleagues. Stated, ''the thild because of his egocentric view 
of the world always ansv/ers correctly the question he asks himself.** Differ- 
ences in answers and styles of problem solving in the physical environment 
and in personal interactions were treated as highly valuable deviations. 

In order to learn about the child's pro'cesses of thinking and his stage 
of development, teachers encouraged the child to give the answers he viewed 
O as correct. If the child's answers were absurd to an adult viex^oint, 
ERIC ..U^C^r^ 
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situations were created in which the child could explore and discover the 
answer from various alternatives, that is, .from objects and events which 
did not permit the same conclusions. The child was therefore constructing 
his own knowledge and confident of his own views. 

The classroom was viewed as a workshop with a variety of materials and 
activities for children and teachers. Teaching and learning were viewed 
as shared processes. The schedule of the day, the areas of the classroom, 
and the activities which were planned were always flexible and open to 
spontaneous ideas. However, exposure of children to materials was not ' 
considered sufficient. It was the teacher's responsibility to lead 

...the children to an increasingly clearer understanding of* 
connectives, similarities.' and differences, the movement of 
experiences through time, cause and 'effect relationships, 
and, as they matured in th'eir intellectual capacities, the 
relationsiilps between evidence and proof, between behavior 
and motivation, between facts and opinion. JBy ^helping the 
child penetrate experiences, concrete and abstract, to the 
level of relationships, the [teachers were] preparing child- 
ren to order and deal with their .world in terms of their society's 
logic and pe'rception of reality. [Biber, 1972, as cited by 
Diamond, -^1973, p. 3] ' ' 

In creating this type of environment, two forces were considered to 
be important: .(1) the effect of each child's uniqueness on his learn- 
ings and (2) the contributions of each teacher as an individual in 
influencing the nature and direction of learning. What is done by 
the teacher and the child cannot^ be separiited from who does it. By u^ing 
the theoretical framework and planned activities as a guide both teachers 
and children were freed from an Imposed curriculum which did not fit the 
situation or the persons involved. 

Clean up time — The potential for learning experiences was considered 
to be high during clean up time. Children were encouraged to work together 
in cleaning up an area which incr^eased the possibility for peer teaching. 
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The opportunities for using clean up time to help children use the cog- 
nitive processes focused on the PPEP were many. Classification of 
materials, e.g., blocks, dolls, dress up clothes, art materials, or 
scissors, is important for effective storage. Seriation is an important 
process which helps a child when he is putting the biggest things in one 
place, the smallest in another, and the medium-sized bn^s in a third 
place. Spatial reasoning is needed to find the particular size which fits 
a given space or to know that something will not fit a chosen space. ^ 
Measurement can be involved in determining which thing will fit a particu- 
lar space. Having each child find five things to put away and then five 
more was a favorite way to accomplish clean up. Sometimes children show 
the beginnings of conservation processes' during this type of clean up 
time. For instance, one child noticed that he had put five unit blocks 
in one. pile and five in another but one pile was taller than the other 
Teachers participated in cl^an up time both in physically picking up with 
children and by taking opportunities to strengthen processes. For example, 
in the above example a teacher might have said to the child, could 
we be sure there are five in each pile?*' 

Juice time — The juice time lasted about fifteen minutes during which 
teachers and Children had a snack and engaged in conversation. Topics of 
conversation were planned each week for teachers to use at tnpir 
discretion. (See Appendix C for a sample of juice time topics.) With 
the cognitive processes clearly in mind, teachers bad the freedom needed 
to -take advantage of the part'icular interests of their group at a given 
time. Children and .teachers were free to sit at whichever juice table 
they desired and combinations of children, as well as of children and 
teachers, varied from day to day. Often conversation topics focused on 
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typical egocentric thinking and reasoning of young children and were, thus, 
• a type of formative evaluation. For instance, one such topic would be — 

'*If you were -sitting in chair, what could you see?" Soinetimes 

the conversation topics were thinking games in which children -used their 
imaginations or needed to' make a dec^ion, e.g., "If I could be an animal, 

I would be a ." or If I were as tiny as an ant I would J . " 

No child was required to partake in these conversations but usually every- 
one did. After a time children would initiate the games themselves . 

In addition, juice time posed other opportunities for highlighting 
cognitive processes. One-to-one correspondence occurred when children 
passed out one cup for each person or when each person had a chair. 
Physical knowledge could be acquired from actions performed on food. 
Biting a carrot stick is very different than biting a marshmallow. The 

addition of straws requires a different action than drinking from a cup. 

' ^\ 

Cookies bre^k into distinct pieces while a muffin cnimbles. The possi- 

<• . ' % 

bilities for using juice time as a learning experience are innumerable. 

Large group meetings — Large group meetings were used as a time for 
children and adults to develop a coianunity feeling. Children and teacher* 
would sit together on a large rug or outside. Sometimes plans for an 
upcoming trip were reviewed in story form, or teachers told stories 
which needed children's ideas or responses to ]>e complete. At other times, 
a problem would be discussed which affected the whole group, or the dayVs 
activities would be reviewed and shared. Movies and tape recorders were 
incorporated to add different dimensions. Songs, movement, and games were 
common large group activities. . Soraetimfes v/hen a project had been started 
during free play which required extra attention, a small group would split 
off from the larger group to finish it or the large group would be called 
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iipon to help, such as, when everyone was needed to help knead' the bread 
doughy The large group meeting gave everyone an additional awareness of 
being part of a total group. All children were encouraged to join and 
'Remain in the group but" it was not necessary to jf>articipate in whatever 
iactivity was occurring. 

i Small group activities — Small group activities we^*planned by the 
lead teachers and the researchers. For this time, the children were 
divided into four groups of five children each with one teacher assigned 
to each group. The groups were arranged so that each was made up of 
children who could compatibly work together. ^-Hien teachers sensed that 
a group was not the most beneficial to the children involved, the group- 
ings were rearranged . The same teacher remained with a particular group 
ofvchildren for a semester. Four 6mall group activities were chosen each 
week a&i rotated from group to group over the four weekly sessions. 
This allowed all teachers and all children to try out each activity. 

During th^ small group tine, each group found a quiet coxmer of its 
own to work in. Teachers were encouraged to stress that this was a work 
♦time as well as their special time to be together. Each group was en-%i 
couraged to make t|ieir particular location uniquely theirs with pictures 
or whatever. The ^mall group activities fo6used on the specific cognitive 
processes of seriatlon, classification, number, measurement, space, time, 
and representation. The number of ^small group activities vjhich were done 
in «ach process area is located in Table 1. Based on a particular group 
of children's int^ests and needs, a teacher would revise or even discard 
the activity assigned for a particular day. A card catalog of over 200 * 
small group activities was devised over the two year period. (Samples of 
small group cards are included in Appendix C.) The activities were used 
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TABLE 1 

Summary of PPEP Small Group Activities by Process; Wave 1 and Wave 





Wave 


1 (Pi) 


Wave 


2 (P2) 


• 


Year 1 


Year 2 


Year 1 


Year 2 


Classification 


52 


45 


38 


33 


Seriation 


24 


17 


21 


7 


Number 


7^ 


18 


11 


.15 


Space-Time 


25 


17 


37 


26 


Measurement 


0 


5 


0 


6 


Representation 


4 


3 


12 


14 


Total 

i^-^^ 


112 


J.05 


119 


101 




I 









I 
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as a device for teachers to fonnatively evaluate children's responses to 
various activities in terms of the four areas of knowledge. Teachers al^o 
learned from the small group time to understand* and be more aware of thinking 
processes in other parts of the day. To follow an activity as it was 
written was not the most important factor. More important was to use the 
written activity as an idea or starting point and to fit the activity to 
the partict^lar children's interests and levels of development. 

Children were require^ to go with their group at small group time 
but were not required to participate. Usually, when a child initially 
showed disinterest, it took only a few minutes for him to begin to partici- 
pate on his own. It was \Dore important for the group to be together 
enjoying what they were doing than for them to do the activity exactly as 
assigned for thai: day. Because the teachers were aware of the theoretical 
framework they could abandon the activity and still turn other activities 
into similar learning situations. Very often the time was used by the 
p,roups in very individual ways, i.e., going for x^alks and classifying 
findings, getting the snacks rea5y?*^r reaijin^ a favorite book a chapter 
per day. . 

Outside — The otttside area was a modified Adventure Playground s\iited 
to the needs of young children. ''Junk'*, such as old tires, .boards, ci:ate8, 
ropes, rocks, cable spools, boxes and blankets, etc. were gathered by 

A 

teachers' for children to use' in constructing their own climbing equipment, 
enclosures, or buildings. This facilitated the child's use of his own 
Ideas since he was involved in the total process rather than just the end 
product of "a playground'' .y. Mental and physical involvement was also 
encouraged because teachers had not already molded the idea of a type of 
play for a specific piece of equipment. The .natural elements of sand, 

ERIC , ')!M);i^5' 
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^ water, fire, and mud were Important aspects of the playground. One of the 
most popular areas was a digging hole with boards lining- the edges and 
bridging the miid which child qould stand on while they were digging. Other 
additions which particularly lent themselves to a variety of uses were a 
microscope, hammers, naiJLs, and boards; cable spools, and hammocks. ^ Children 

' were able to classify items by using the microscope," or use spatio-temporal • 
reasoning in building "houses" for themselves. A "house" for two or .three 

c 

children was different than a "house'' for one thild and teachers were alert 
to pick up on opportunities to query children about these differences. 
Construction of enclosures also provided many opportunities for plann4.ng, 
problem-solving, and predicting outcomes. 

. For further information on the implications of the theoretical principles 
for daily classroom activities, see Bingham-Newman , ^974. 

Formative evaluation — was a continuous component of PPEP and it had a { 
variety of forms. Anecdotal records were kept. by teachers during the day 
and after the children left. Small pads of paper and pencils were placed 
in strategic places around the^ rooms to aid the^^ teachers in remembering 
pertinent facts. Parents were kept informed of weekly plains and activities 
and were encouraged tb provide anecdotes from expWlences outside of schopl. 
EacH day one of the teachers would spend two hours observing particular 
children or activities in an effort to increase observational skills and 
provide feedback on teacher-child interactions. Approximately one hour 
of daily discussion was held by the team of teachers after children left fo;: 
the day* This was for the purpose of sharing experl^ces and ^observations of 
each day. Activities were evaluated in terms of the materials used, the 
child's and teacher's responses to the activity and in terms of adherence to 
thetitheoretical framework. , . 
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At various points each year, records v/ere kept ln(the manner of the 
British Infant schools) on which children participated In which activities. 
This aided teachers' perceptions and evaluations of Individual children. 
Finally, evaluations were made dally of small group activities. Each teacher 
filled out a card for the activity done with the children. In her group. ^ This 
Indicated v;hat each child *s response to that activity was In terms of 
several broad goals for the particular process area used. (Sde Appendix C 
for an example.) These evaluations were filed with, the activity card It- 
self and. were utilized In planning future activities and In evaluating 
a specific child's level of development. Activities which were particularly 
enjoyable for children and teachers were often reused with modifications 
In materials or provision for use of additional processes • 

o 

B. Conventional Nursery- School Progran;^ 

The control group of subjects for the present study attended a- conven- 
tional nursery school program (CNSP) . Though it used many of the same 
activities as were use'd in the PPEP, the way they were used and the reason 
for using them were rather different. The most signif leant difference was 
that the CNSP was not utilizing a Piagetian theoretical framework but rathei; 
' , an eclectic approach which cor^d not be attributed to a particular theory. 

This meant that teachers planned activities, responded, to children, and 
evaluated children's responses from a different perspective. The alms and ^ , • 
goals of the CNSP are primarily concerned with social and physical develop- ^ 
ment. While the PPEP stressed underlying cognitive processes, the CNSP 
teachers^ focused on performance skills and concepts which were thought necessary 
^ for future school experience, e.g., numbers; letters, colors, shapes, 

opposltes, etc. * ^ 

The classroom was arranged in the same interest areas as the PPEP, 

ErJc . • . 
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\ . ' 

including art, music, dramatic play, nature, large motor, and small 
manipulative activities. V/hile a new art activity was planned daily, 
the other areas were not changed as often as in the PPEP. Teachers in 
the CNSP were likely to plan activities for good socioemotional growth 
or intellectual skill building rather than viewing the two as interdependent. 
Opportunities for self-expression and sensory experience were other reasons 
for planning particular activities.* For instance, block building would 
be included because children like blocks, can pretend v;ith them, can move 
them around easily rather than viewing blocks also as being excellent 
materials for classification, seriation, or spatial ^reasoning. Children 
were _^xpected to learn through play about the world around them, to work 
with others, to conanunicate meaningfully, and to think of school as a 
pleasant p^ce to be. , Greater physical competence, companionship with 
peers, increased independence, inner control and self-confidence were 
Other goals. Teachers set limits and determined when subject matter, 
activities and equipment was introduced and available. While the PPEP 
used similar activities, the theoretical basis added depth and a clearer 
perspective to teachers' understandings of the value of the activities 
for young children. 

The daily schedule followed by the CNSP was very similar to that 
used in the PPEP; however, the CNSP did not have a small ^roup time. Here 
again^ while the schedule was the same on the surface, interpretations of 
procedures differed, l-arge group times in the CNSP were viewed as an 
opportunity for teachers to focus mainly on concept learning or for story 
telling. During the free play period, teachers assumed more of an' authority 
tole in the classroom, and children often looked to teachers for help or 
for answers rather ' than working autonomously. The teacher* a, role included 
facilitating children's interaction, providing materials, helping solve 
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problems, and setting limits • Teachers were also tead^M:o correct wrong 
aaswers or ^nisconceptions'^which childreti might display. Interactions 
between children were facilitated by teachers so that they would occur 
with as little conflict as possii>le. I^ile teachers were not as actively 
involved in the children's activities as in the PPEP, they did make use 
of incidental learning in tprms of the skills and concepts they wanted 
children to learn. When teachers were not solving conflicts or helping 
a child in a custodial way, it was typical for them to observe children s 
play or prepare materials rather than become involved in the spontaneous 
activities. ^ ^ 

Snack time was used as a relaxing, socializing time.- It was an 
opportunity to have tasting experiences of foods the children were not 
used to eating.* Clean up time was to provide order and give the children ^ 
a sense of responsibility' for their surroundings. Outside play offered 
a time for large motor skill development in climbing, running, digging, 
etc. . • 

Planning was done largely by the head teacher. Sometimes a unit 
theme was used and ether times activities w^re planned in a less structured 
fashion or to meet the needs of a partlciilai^ child. Formative evaluati6n 
was, general and intuitive. Teach^rs^did not spend any apprecia|)le time 
discussing^ children's responses or progress. Suramatlve evaluation was not 
a part of the regular on-going program and occurred only for cjhildren 
included in the present study. 

C. The Teacher Education Program for PPEP^ 

Thfe researchers feel that the Piagetian curriculum framework is only 
as good as the teachers who implement it. It requires teachers knowledgeable 
in Piagetian theory and the implications of the theory for ^working with 
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preschool children. The comprehensive teacher education program which 
was developed in con 1u nctJ.pn , with the curriculum framework involved summer 
workshops, seminars on Piagetian theory, and practical work with the 
program. Four areas pf knowledge ^nd ^kill were consiTiered necessary for 
a teacher to be ^able to function optimally ifi a Piagetian classrooiayi , . 
These were: (1) Kno&ledge of Piagetian theory of development; (2^ Skills 
in observing children's behavior and making useful inf jerenceas (3) Knowledge 
and skill in planning appropriate activities for children; and^(4) Inter- 
action skills. It was not possible , within ^the scope of this paper to 
completely delineate the four areas of kn^ivrledge and skill the researchers' 
deemed necessary. The following outline will indicate in. a general manner 
the content of these ar^as^ : | 

I. Knowledge of Piagetian developmental theory 
A. Goals 

1. Know general principles of development 

) 

'2. Know sequence of stages / 
3. Know characteristics of forage relateu* abilities iu 
' processes of classification, seriation, space, time, 
number, and repres^entatiori 



■J. 



Kno\> implications of the theory for teaching 



a. Conceptual differences between the terms "theory", 
"method", and "techniques'^ 

b. Activities and physical ^vironment - 

c . Teacher role behavior 

d. Peer interaction 

B, How to attain goals « ^ 

1. Readi^ 

2. Discussion * ^ 
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3. Films - • ^ ^ 

^ 4. Lectures and denK)nstratlons 

• A. 
5. Workshops 

II. Skills in observation and inference 

A. Goals 

1. "^ Develop habits of hypoJ:hesis testing 

2. Distinguish between observation, and inference 

3. Focus on those elements of a child's behavior .which 
have relevance, to Fiagetian theory 

4. Act on ba^is of accural;^ observatibp .and inference ' 

B. How to attain goals 

1. Observation » assignments in natural setting 

2. 'Discussion of observations / ^ 
'3.' Observation '•games^'TMoystery.Jjoxes, still life, 

inference board, "following directions" drawing 

4. Observation of video tapes—to get conflicting 
I inferences 

5. Observation of films — with and without ^ound 

III. Knowledge tod skills in planning appropriate activities for 
children * 
A. Go£ils 

1. Ability to describe activities and teacher behaviors 
which would enhance or extend child's development 
(based on previous observation) 

2. Knowledge of possible sequences of activities in 
accordance with the theory 

3. Ability to foresee learning potentials in any given 
activity \. 
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4. Spontaneous curriculum implementation — on-the-spot * 
planning or adjustment and innovation of planned 
activity to suit needs of the situation and the child. 
This intplies quick.analysis o^ the child *s abilities and 

. emotions in terms of theory and appropriate planning. 
B. How to' attain goals 

1. ^Observation assignments in natural setting 

2. Discussion of observations 

3. Planning based on observations 

. 4. Curriculum specific equipment centers set up for 
active participation by student teachers 

9 

5. Video tape viewing ^ 

6. Films 

7. Practical classroom experience using self -devised plans 
and ^ians of other persons 

Interaction skills (verbal and non-verbal) 
A. Goals 

1. Recognize and use open ended, thought-provolcing 
questions and answers 

2. Recognition of personal values, -intellectual honesty 

and acceptance and encouragement 6f the same ^f or children 

3. Ability to provide cognitive conflict within limits of 
"the match'' (McV..Hunt, 1961) 

4. Provide a verbal model for critical' thinking (problem 
solving Approach) 

5* Stimulate children to interact x>7ith peers through 

arrangement of environment, materials used, schedule ot • 
* daily activities, and own behaviors * | 
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6. Be a co-v/orker with the chilc^ in solving prob^^s 

7. Design an environment which stimulates children's 
maximum involvement with it. 

8* Maintain an appropriate social and psychological atmosphere 
by working with a knowledge of group* dynamics 
B.^ How to attain goals 

1. Observation of head teacher 

2. Discussion 

3. Readings 

4. Practical experiences with a supervisor 

Q 

5. Video tapes of self for evaluation 

'6. Workshops in values, perception and awareness, 
"^improvisational drama, and communicacion skills 
The end product of this teacher training course should be a' teacher 
who can integrate theoretical knowledge, skills of observation and 
^ analysis, skills of planning, and interaction techniques to provide 
meaningful experiences for preschool children to meet their immediate 
developmental needs and to provide for their future grox^th and development. 
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IV • EVALUATION^ 

Methods and Procedures 

1. Experimental Design 

This research incorporated combined aspects of cross-sectional 
and longitxidinal designs involving pretesting and posttesting two 
successive and overlapping groups of experimental andN:ontrol 
group populatipns over a period of three years. The first wave 
of the samples participated in th^ research from September 1971 
through May 1973 while the second wave participated from September 
1972 through May 1974. The subjects were pretested whan they en- 
tered the program at vapproximately age three and posttested at 
approximately age five at the conclusion of the two year period. 
A sunanary of the experimental design caiybe found in Table 2. 

2. Subjects 

Eighty children were recruited in two waves for this research. 
Initially, each wave consisted of twenty children in the experioent-^.l 
group and twenty children in the control group. Each group was 
made up of equal numbers of males and females. The experimental ^ 

r 

group children were selected randomly from the applications of 

three y^ar ^Ids for admission to the University of Wis cons in-! lad is on. 

Early Childhood Study Center. The control group children were 

drawn from a conventional preschool in the nearby conmunity. Both 

programs receive applications from the same population of families. 

Thus ,^ both groups of children were from professional middle to 

upper middle class backgrounds and approximately one-half were from 

graduate student famll\^es. Although the control group was 

\ 
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* TABLE 

Suminary of Sample Attrition Across Duration of Three Year Project 





Wave 1 


Wave 2 




P 




C 


1 


P 


2 


C2 


Year 


Boys 


Gi4-ls 


Boys 


Girls 


Boys 


Girls 


Boys 


Girls 


1971 


10 


10 


10 


10 










1972 










11 


11 


9 


9 


1973 


8 


4 


4 


4 










19^7 A 










10 


8 


6 


4 
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exclusively Caucasian, the experimental group was ethnically 
mixed. Sample attrition in bot^ groups generally occurred for 
three reasons-^the need for day care, families moved out of town, 
and a fer^ older subjects went to kindergarten.. The final sain>le 
size for subjects who remained for the two yj^r period was 48 
children of which there were 18 males and 12 femaled in the 
experimental group and 10 males and 8^fenales in the control ^ 
group. It is this group of children, henceforth to be referred 
to as the core group, with which this research sunsnary is primarily 
concerned. Descriptive information on the subject sample can be 
fotxnd in Tables 3 and 4. 

In addition to the fact that each school drew Children from 
approximately the population, the control school was chosen 

for the fact tftat it had an established reputation aa being a very 
good conventional nurser^^chool program with well trained staff. 
Treatment 

The experimental subjects attended the Piagetian Preschool 
Education Program (PP^^described in Chapter 3) four days per 
week for two and a half hours per day, while the control subjects 
attended the conventional program five days per week two and a 
half hours per'^day. Each program followed the University calendar 
for holidays and vacatipns. The teacher-child ratio for eai^h 
program was one teacher to every five children. This included 
student teachers as well as regular staff. All the teachers in 
the experimental Classroom took part in intensive courses in 
Piagetian theory and its application to the ^classroom concurrently 
with their work with the experimental children. For a more 
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extensive discussion of the teacher education program, see 
Samders (1974) and Burke-Mefkle and Saunders and Hooper ► (1973) • 
The typical daily schedule for both classrooms included^ active 
and quiet play; individual and group activities, teacher initiated 
and child initiated activities, snacks, and outside play- Major 
differences between the Piagetian program and the conventional 
nursery school progiram existjed in (1) the use of an explicit 
theoretical base, (20 guidelines for the child*s role in the 
classroom, (3) guidelines for teacher behaviors, and (4) the use 
which was made of planning aQd evaluation (see Chapter 3) • 
Evaluation 

The evaluation of tiie Piagetian-derived program emphasized 
the assessment of developmental changes in children's thought 
processes. To a large extent, it will be the individual's reason- 
ing and problem solving abilities which will determine his 
success in later life. Therefore, included, in the evaluation 
was the assessment ' of the wlthin-stage gro\^;th of the children, 
the flexibility and applicability of their thinking, as well as 
the quantitative and qualitative changes in children's thinking 
across the major developmental stages. 

In selecting tasks to be used in evaluating the effectiveness 
of the experimental program, the concern v;as with both ethical 
and conventional research questions. Ethically, it was necessary 
to make each testing situation a comfortable^ and interesting 
experience for the child. Tliis necessitated limiting the amount 
of testing per child, providing tasks and materials which were 
appealing to young children, and taking time to establish good ^ 
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tester-child rapport. 

Of specific import to this research was -(a) assessing cognitive 
abilities using both Piagetian and non-Piagetian measures, (b) 
assessing children's thought processes rather than -Just accumulating 
pass/fail data, (c) assessing the effects of age, sex, and,, ability 
level as defined by PPVT and Raven CPIltask perf ortnances , (d) assess- 
ing the effects of a Piagetian-derived program on these aspects of 
development, and (e) assessing interrelationships between specific 
cognitive domains. ^ ^ 

Based on these considerations, the following measures were 
selected for the summative evaluation: 
'1. The Peabody Pi ^ cture Vocabulary Test (PPVT) 

2. The Raven Colored Progressive Matrices Test -(Raven CPM) 

3. Five Seriatipn Tasks (adapted from Burke, 1571) 

4. Double Seriation llattix (Mackay, Fraser, & Ross, 1970) 

5. Classif ication—Dichotomous Sorting Task (adaptad from 
Kamii, 1971, and Kamli & Peper, 1969) - 

6. Cross Classification Matri?c (llackay, Fraser, & Ross, 

1970) ^; " ' \ 



7. Five Measurement Tas*s (adapted from Uohlwill, Devog, 
& Fusaro, 1971) ^ 

8. Transitivity Ta^k (Brainerd, 1.972) 

* .9. Three Conservation Tasfes— Number (Rothenberg, 1969), 
Length (adapted from Brainerd, 1975!) , and Substance 
(modified from Brainerd, 1972, conservation of weight task) 

10. Kazan's Matching Familiar Figures -Testf (MFF) and WALK- , 
A-LINE/DRAW-A-LI^T^Olaccoby, I965)T^ 

A descriptive summary of the complete task battery .is included in 
Tables 5, 6, 7, and 8. 

The order of administration of all taslcs was randomized across 
subjects. Testing was conducted in eight fifteen-minute sessions 

/ 
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» 

over a period of si^ weeks for the pretest and for the post test. 
The tasks were given in a gane-like atmosphere, in a room separate 
from the classroom. Each child received a ta^k approximately 
every tRird school day ^ver the testing period. (See Appendix B 
for a description of materials used, task administ/ation, and 
scoring procedures for each task.) 
Testers 

Testers were chosen on the basis of their previous experience 

and their ability to establish Rapport and work with young children. 

Each tester spent approximately 40 hours becoming familiar with 

the testing procedures and attended at least four group meetings 

to discuss . testing tequirements , approach, schedules, equipment, 

and specific task procedures. Before beginning actual testing, 
• • * 

each tester received extensive practice in administering the tasks 
to both young, children and adults^ as uell as in recording responses 
Video tapes of testing sessions with children other than the core 
group members wei:^*use^ to familiarize testers with possible 
problems. Each tester ^^as trained to administer all tasks and 
each worked in all classrooms.^ 

In order to become familiar with the subjects, as well as to 
help children become familiar with them, testers spent at least 
three days in each classroom before administering any tasks. 
During these visits, the testers and children read stories, played 
games, and explored the testing rooms together before testing began. 
As a result, the children appeared to be quite at ease in the 
testing situation and usually talked very freely. At the time of 
testing,' tester-child combinations were usually determined by 
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which tester the child seened most responsive to on that particular 
day. Children were Jiot taken to a testing room unless they 
Indicated a readiness to gcvlth a test^er. Testers were encouraged 
to make each child as confortable a-s possible., 

Because of a seni-cllnlcal orientation tOy the testing proce- 
dure,* care was taken to see that the testers understood the purpose 
of eac;h task so' that they could add or delete words, as appropriate,, 
for each individual child, without invalidating^ the results. During 
the Initial training, each tester becane familiar with evaluation 
guidelines suggested by K^li (1971^, Throughout the year testers 
uet regularly vith the researchers ^ Testers changed for each of 
the three years of the project necessitating that tester training 
be repeated yearly. For each testing period there vere five 
testvers. The consensus of subjective^opinlon of teachers, re- 
searchers, testers, and parents indicated that children greatly 
enjoyed the sessions and often requested extra turns. 
Measures and Scorlnq . " . , 

Two standardized measures. The Raven Colored Progressive Matrices 
Test and the Peabody Picture Vocabulary Test , were given to further 
characterize the experimental and control samples in terms of 
normative non-verbal and verbal intelligence respectively. Tne 
Raven CPM, devised in 1947, has been widely us^d with all ages 
frcm 6 to over 75 years to assess the tap'aclty for Intellectual 
activity relatively Independent of previously acquired knowledge. 
In it the subject is asked to corsplete a matrix design with one of 
six choices sho^m below the test display. No verbalization Is 
required of the subject and little is needed to explain the task- 
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Pilot work showed that children as young as three years old were able to 
understand the instructions. For 'the preschoolers in this study, the 
administration was altered slightly ^o that testing was stopped after 
three successive errors. It has been our experience that children be~ 
cooe restless and inattentive when they find themselves very uncertain 
of their ansv;ers. EAch child's responses were recorded whether or not 
they were correct so that an error analysis could be made in addition 
to the cocparisoas of numbers of correct responses. Furthermore, several 
researchers (Flavell & Wohlwill, 1969, among others) have indicated that 
the Raven CPM is an appropriate measure of multi{)le classification ability. 

TKe ??VT was used as a-4cunterpart to the Raven C?M. It is a 
standardized measure of verbal conprehansion (receptive understanding) 
for young children in which children are asked to point to the one of four 
pictures which represents the word p.iven by the experimahter , Standard 
procedure for this test.is given in the Peabody Picture Vocabulary Testing 
llanual (Dunn, 1959), 

The scoring procedure for the PiBgetian tasks was determined by the 
interest in qualitative 3s well as quantitative change. The stage design 
nations which were used are similar to those used for the -original " — 
Piagetian experiments.^ For each task, a child who demonstrates no ability 
to perform a task is in Stage I. A child who is abl|l to perform a task 
correctly is in Stage i^II. Stage II is used to designate the cb^ld who 
is clearly in transition at the time the task is administered. For some 
tasks, different levels of transitional thinking are indicated by the use 
of lie, lib, or Ila. For instance, within Stage II, the child receives 
trore credit (Stage lib) for demonstrating the correct manipulations of 
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the materials (process) yet giving an incorrect response • The child who 
gives a correct response but throughout the tasks manipulates the materials 
inappropriately is given less credit (Stage Ila), (See Appendix B for a 
complete description of the stage designations employed •) ^ 

Classification Task Series 

^ — I r 

Dichotomous Sorting — The dichotomous sorting J:ask was used to a.s^ss 
^ the flexibility of thought involved in the ability to sort consistently 
on a self-chosen criterion and in the ability to change to a new criterion 

with sane materials. It was adapted from evaluations developed by 

J 

Kanli (iWl) and Kami! and Peper (1969) for use in the Ypsilanti Preschool 
Project. The task used here involved a free sort of twenty-ttco blocks 
followed by three dichotorr.ous sorting tasks in which subjects were asked 
to sort the same blocks into t^*o boxes, (See Appendix B for a descriptie;^ 
of materials and task administration procedure,) Three dichotomous softs 
were possible on the basis of size, shape, or color. Subjects were given 
stage scores of II, lib, Ila, or I, 

Cross Classification Ilatrix — A cross classification matrix taken 
from Mackay, Fraser, and. Ross (1970) was used to assess the presence of 
early concrete operational abilities. This task Involves a matrix of 
blocks, sorted into rows by shape (triangles, squares, and circles) and by 
color (yellow, red, and blue). After a warm-up consisting of simple re- 
placement of one, two, and finally three blocks (alofeg the matrix **diagonal") , 
the child is asked to reproduce the original matrix after all blocks have 
been removed. An additional ta^k involves the reconstruction of the matrix 
when the blocks are removed (reproduction) and then one comer klock is 
replaced so as to rotate the matrix by 90 degrees (transposition). 

In both itf^ances (simple reproduction and 90'' rotation) the purpose 
Q is to assess thQ child's ability to classify on two Criteria simultaneously 
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rather than to test accuracy of memory. For this reason matrices were 
considered correct if whole rows were switched. 

The stage designations given for reproduction and transposition were 
III, lib, Ila, or I. . * 

Class Inclusion — A class inclusion task was given as a further test 
of concrete operational ability. It was based on measures used by 
Brainerd and Kaszor (1974) and Kofsky (1966). The class inclusion task 
assesses the child's ability to use the complementary processes of joining 
subclasses to form a superordinate class (A + A') and dividing superordinate 
classes into constituent parts (B - A*). The subject must realize that 
combination ana division are opposite processes before he is able to make 
quantitative comparisons of subclasses and larger groups. In the present 
task, the subject is presented with six male paper dolls, and three female 
paper dolls. After 'counting tli^ figures, the subject is queried as to 
whether there are the same number of boys as children : whether there are 
more boys than children, and whether there are more children than boys. 
The order of the llMree questions was randomly varied across all subjects. ^ 
A brief warm-up (involving paper representations of cookies ?tid the re- 
lational terms of "more ' and 'same'') was given to each child before he 
v7as presented with, the paper dolls. 

The stage designations for the class inclusion task were III, II, or 

I. 

Seriation Task Series 

Unidimensional Seriation— The seriation tasks were based oi\ protocols 
and recommended changes discussed by Burke U971).' These protocols v/ere 
originally based on the work of Coxf ord (1964) , Elkind (1964) , and Whiteman 
(1964). They were included to assess developing abilities in ordering 
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objects on a given dimension, in this case, size. This is an important 
aspect of operational number abilities. The tasks included in this battery 
and the range of possible responses by stages were as follows: 

(a) absolute seriation — comparison between two sizes~III, 
II, I 

(b) relative seriation — identification of the same object as 
bigger than one object yet smaller than another — III, lib, 
Ila, I 

(c) successive seriation — application of relative comparisons 
in a systematic fashion to a number ofspbjects presented 
simultaneously — III, ^Ic, lib, Ila, I 

(d) additive seriation — arranging of objects in sequence and 
appropriate insertion of more objects into^ the original 
sequence — III, lib, Ila, I 

(e) serial correspondence — construction of one-yto-one cori:espon- 
dence between two sequences of objects ^ 

question 1— III, lie, lib, Ila, I 

questions 3 and 4 (combined) — III, lib, Ila, I 

Transitivity -The transitivity task was adapted from Brainerd (1972). 
It concerned the flexibility of the child's reasoning abilities in the area 
of transitivity of length. The child was asked to respond to a problem 
of transitive reasoning, e.g., if stick A is longer than stick B, and ^ 
stick B is equal to stick C, then what is the relationship of stick 
.A to stick C? This task also v/as used as a correlate indication of 
seriation, measurement 'and conservation abilities. It was scored with a 
Stage III, lie, lib, JIa, or I. 

Double Seriation — A double seriation matrix based on the work of 
Mackay, Fraser, and Ross (1970) was used to assess the subject's ability . 
to coordinate simultaneous change on two dimensions. It required the 
ordering of wooden cylinders on a matrix board according to tx^o dimensions 
simultaneously, height and widths After a warm-up consisting of simple 
replacement of one, two, and three cylinders, the subjects were asked to 
reproduce the original matrix after E removed all the cylinders from the 
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board (reproduction) and to reconstruct the original matrix when all 
cylinders were removed and' one was replaced directly opposite its original 
position, as if the board had been rotated 90° (transposition). Stage 
designations were recorded separately for reproduction — III, lib, Ila, I, 
and for transposition — III, lib, Ila, I. 



Measureinent Task Series 

Spontaneous Measurement — These tasks were based on procedures described 

in Wohlwill, Devoe, and Fusaro (1971). Five tasks were included to reveal 

the extent to which the child would engage in activities which served a |^ 

measuring function and as indicators of developing conservation abilities. 

The task and the possible stage designations for each included: 
/ ^ J 

(a) length comparison — identification of the longer object — 
III, lib, Ila, I 

(b) distance via reference length — equating two distances using a 
separate single unit — III, lib, Ila, I 

(c) distance via units — equating two distances with four equal 
sized units (quantity)— III , He, lib. Ha, I 

(d) height via reference length — equating height of different 
objects by using an item different than the objects them- 
selves — III, lib, Ila, I 

(e) area via units — comparison of^igures divided into unequal 
numbers of equal sized units — III, lib, Ila, I 

Conservation Task Series 

Number Conservation — The number conservation task was taken from 
Rothenberg's (1969) adaptation of Piaget'^s original format. This task 
was included to assess the convergence of seriation and classification 
abilities in the form of operational number abilities. Two parallel 
roMS of chips were spaced equally in the center of the table, making 
precise perceptual correspondence. One row was then manipulated by E 
to make it look perceptually different (collapsing it) though it v;as in 
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fact still equal In number of chips. The child was asked whether the rows 
had equal niimber of chips, whether one rov; had more, and whether one row 
had less.- 

Conservation of Length— The conservation of length task, taken from 
Brainerd (1972), consisted of the similar -changing by the experimenter of 
the configuration of one of two equal lengths bf string. The child was 
then asked whether the two strings xvere of equal length, whether one was 
longer, and vjhether one was shorter. 

Conservation of Substance— rThe conservation of substance task, adapted 

from Brainerd (1972), involved the deformation by the experimenter of one 

of two balls of equal amounts of clay into a *'pancake'% shape. The subject 

was then asked whether the t\fo pieces had the same amount of clay, whether 

f 

one bad more, and whether one had less. 

Each conservation task involved three parts. The first was the pre- 
diction of the relation between the two rows, amounts, or lengths if the 
condi^tions were changed. The second part involved the same questions 
posed in the face of actual transformations. The third pArt consisted^ 
of requests for justifications of the response to the questions about the 
actual transformations. Recording of Stage III responses was done with an 
-R- for a relevant justification or an -I- for an irrelevant justification 
so that an analysis^ could be carried out 'either with or withput the justifi- 
cation response. 
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Modes of Analysis 

Due to an emphasis on qualitative data, longitudinal assessment, and assoclsted 
sample attrition,, certain constraints were placed ^n the statistical analysis. 
Discrete categorical data for the Piagetian task battery necessitated the use 
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of a nonparametric statistic. Goodman-Kruskal (1954, 1959, 1963) suggested 
the use of the g amma >stat\stic for' ordered data as a measure of the degree 
of association between multiple vari^ables. Uohlwill (1973b) and Hubert 
(personal communications ,1973-74) also found this measure pertinent to 
developmental data of this nature. Intraindividual and interindividual 
analyses across Time 1 (pretest) and Time 2 (posttest) were carried out. 
A ^'change score" analyses as suggested by Wohlwill (1973b) and Wohlwill, 
Fusaro, and Devoe (1971) was included to ascertain developmental inter- 
relationships between levels of response on one tasl^^t Time 1 and another 
task at Time In principle, this technique is aimed at revealing the 
direction of causal linkages.. 

Initially examinations of sampling bias and sex diffeirences were 
made. Cross-sectional analyses of the experimental and control subjects' 
pretest responses were carried out to determine subsequent comparability. 

B. RESULTS AND DISCUSSION 

The purpose of this research was to investigate the cognitive de- 
. velopmental changes occurring during a tvjo year period of the preoperational 
substage for two groups of children aged three tc five years. The research 
focused on the preoperational abilities in the areas of classification, 
seriatioh, double seriation, measurement, transitivity, and conservation^. 
In addition, the differential effects of the variables 'in two preschool ' 
settings and related teacher education programs on the patterns of cog- 
niti^e developmental change during. the two year period were examined. It 
\ was hypothesized that the children who .participated in^the Piagetian- Pre- 
school Education Program (PPEP) would, as-^ by-product of their experience, 
exhibit overall higher levels of responses on various Piagetian tasks than 
the control group children who 'participated in a conventional nursery ^ 
ErIc * MV;;7 
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school program (CNSP). -Furthermore, it v^as hypothesized fehat all the sub- / 

jects, because they were within the, age range sugges^d for the preoperational 

\ 

period, would show a relatively high degree of structural mix in ;their 
response patterns on both the pretest and posttest. Finally, it was hypothe- 
sized that the subjects would indicate a greater degree of developmental 
convergence within a concept domain than across concept domains, i 

I. Preliminary Considerations 

The first major analysis dealt with whether the experimental groups 
and the control groups could be considered equivalent prioi. to their 
participation in either preschool program. Independent t-tests were carried 
out on the age variable and on the pretest scores for the standai;dized non- 
Piagetian measures, the PPVT and Raven CPM (see Table 24). The t-tests 
indicated that there were no significant differences on the age variable 
or on the PPVT scores. The t-test for the Raven CPM pretest scores revealed 

r 

.that the Wave 1 experimental group performed significantly better than the 

control group (t = 2.4840, d.f, 16, p<.05>. 

A comparison wds made of the continuing longitudinal sample partici- 

/pants to the uliildren who withdrew from either program prior to completion 

0 

of two years. This was done in order to establish whether subsequent 
differences between the groups was due to differential sample attritioft. 
Independent t-testsindicate'd no significant differences on ^ the age variable, 
PPVT, or Raven CPK pretest scores tsee Table 9). This is in contrast to 
expected sample Attrition effects, and is surprising in view of typical 
longitudinal research findings (see Rigel, ''Uigel, ^& Meier, 1967 and R^gel 
& Meyer / ^972). ^ 
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TABLE 9 

Comparison of Continuing Longitudinal Sample (CORE) to Dropouts 
on Age- and Two Standardized Measures : Protest Scores 





Wavt 


1 1 


Wave 2f 


h 


^1 






Drop- 
CORE outs 


Drop- 
CORE outs 


Drop- 
CORE outs 


Drop- 
CORK out s 


1 ; 
A^o i 

N { 12 8 

Mean ; AO. 41 38.87 

^S.D. ! " A.IO 2.29 

t 1 .9622 

d.f . 1 18 


8^ 12 
41.75 43.83 
5.26 4.78 
.9178 
18 


18 4 
40.78 40.25 
3.08 3.30 
.3066 
20 


10 7 
40.50 42.43 
3.54 1.81 
1.32 
15 


PPVT 
N 

Mean 
S.D. 
t 

d.f. 


12 3 
40.00 33.50 
10.65 13.26 
1.20 
IS 


8 12 
48.13 46.42 
7.75 S.27 
.4634 

18 


18 4 
40.44 40.0 
12.51 9.13 
.0666' , 

20 


10 7 
44.10 53.71 
11.48 8.24 
1.89 . 

15 


I 
1 

1 g\ f . 


1 2 6+ 

13.17 
2.9^^ -1.94 
1.2 35 3 

i. . . .. - 


i Met CL^'LO 

i » 

i 

i ^ ' 


18 4 
10.28 13.25 
2.85 3.77 
1.7905 
2i> 


10 7 
9.60 9.57 
3.50 4.16 
.0153 

15 



'NO'tc: Ml L value - rin n '>n-L^ i /'m f u\jii t 

Ihi ^ inc']'.:!L: t V. . dr. :.L''t% m .irri till <lri^\)(^'i: > loi f 
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2* Primary Considerations 

Honnative Analyses — Normative data indicating typical age patterns for 
Plagetian task performances xj.ere established by determining the percentages 
of all subjects' responses, control and experimental groups combined, in 
^ each stage response category for each subtask for pretest and posttest 
administrations (see Appendix A for the 9Dmplete raw score response by 
stage designations for each experimental and control group). The subjects 
were approximately three years old at the time of the pretest and approxi- 
inately five years old at the tine of the posttest. The percentages indicate 
an overall increase in subjects'' responses in the higher response categories 
on the posttest. Unequal percentap,es of subjects at Stage III across all 
subtasks is indicative of differing degrees of difficulty within the task 
battery. Three measurement subtasks — distance via reference length, 
distance via units, and area via units, and the double seriation transposi-- 
tion subtask show a notably lower percentage of subjects at the higher stage 
categories on the posttest (see Tables 10, 11, 12, and 13). 

Normative data on the scores for the standardized measures, PPVT and 
the Raven CPM, for the total group of subjects (M = 48) indicate that 
higher scores are more evident on the posttest. This would be anticipated 
from normal developmental change over a two year period. The fact that 
the lower limits of the range of scores for both tests moved up on the post- 
test while the upper limit stayed approximately the same (see Table 14) , 
is uiWASual. A possible cause for this fact is measurement error 
in the - unusually high scores on the pretest. ^ 

Cross-Sectional Analyses — Cross-sectional analyses compared the experi- 
mental and contt^ol group subjects on » the pretest and the posttest for each. " 
wave. This analysis was carried out using the nohparametr^c* statistic 

Er|c ' A 7 0 
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TABLE 10 

t 

Percentages of All Children Tested (N = 48) at Various Stages on 
the Pretest and Posttest Administrations of the Seriation, 
Double Seriation, and Transitivity Tasks 







Percent at 


Stage : 




iasK. 


buD task. 


Test 


T 
1 


T T 

iia 


lib 


lie 


III 


Seriation 


Absolute 




16 


— * 


4 











Post 


0 




iz 




87 




Relative 


r re 


20 


56 


14 





Q 






Post 


37 


33 


22 


-m — 


6 




Successive 


Pre 


58 


18 


•20 


2 


0 


« 




Post 


10 


10 


12 • 


8 


58 




Additive 


,^Pre 


.45 


29 


18 




6 






Post 


2 


27 






56 




Serial 


Pre** 


25 


25 


21 


7 


18 




Corresp . (1) 


Post 


4 


10 


25 


4 


56 




Serial 


Pre 


35 


14 


4? 




4 




Corresp. (3) &.<4) 


Post 


6 


18 


60 




14 


Double 


Reproduction 


Pre 


92 


3 


0 




3 


Seriation 




Post 


25 


16 


4 




54 




Transposition 


Pre 


85 


10 


3 




0 ' 






Post . 


41 


14 . 


33 . 




10 


Transitivity 


Transitivity ^ 


Pre 


42 


14 


3 


25 


14 




• 


Post 

r 


teL6 


0 


0 


10 


72 



* A dash in a Stage II category indicates that that parti- 
cular ^^vis ion of S0ffe II was not used for this subtask. 
VThere 3§kge II was not divided for a subtask, the response 
is listed under category lib. 
** N = 28, Pretest was not administered to ?i or ^l* There 
was one no-response. ' » 
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TABLE 11 

Percentages of All Children Tested at Various Stages on the Pretest and 
Posttest Administrations of the Dichotomous Sorting, 

Class Inclusion, and Cross Classification Tasks (N=48) . 





% 


at Stages: 




Task 


Sub task 


Test 


I 


Ila 


lib 


III 


Dichotomous 




Pre 


43 


50 


6 


0 


Sorting 




Post 




31 


39 


27 


Class 




Pre* 


64 


25 


** 


10 


Inclusion 




Post 


62 


31 




6 


Cross # 


Reproduction 


Pre* 


53 


32 


10 


3 


Classification 




Post 


4 


50 


6 


39- 




Transposition 


Pre* 


67 


12 


10 


0 


^— 7 




Post 


20 


37 


18 


22 



N = '28, P^ and Q^j^ groups were not given the pretest 
on this task. 



** Stage II was not subdivided for this task s^ge II re- 
sponses are listed in the Ha column. 
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TABLE 12 

Percentages of All Children Tested (N = 48) at Various Stages on the 
?retesj) and Posttest Administration of the Measurement Task. 



% at Stage; 



Task 


Subtask 


Test 


\ I 


Ila 


lib 


lie 


III 


Measurement 


length 


Pre 


64 


8 


4 


_* 


22 




Comparison 


Post 


12 


8 


2 




77 




Distance via 


Pre 


95' 


4 


0 




0 




Ref. Length 


Post 


77 


12 


6 




4 




Distance via 


Pre 


91 


6 


2 


0 


0 




Units 


Post 


64 


18 


10 


0 


6 




Height via 


Pre 


18 


20 


2 




58 




Ref. Length 


Post 


0 


2 


4 




93 




Area via 


Pre 


75 


14 


6 




4 




Units . 


Post 


54 


20 


6 




18 



* A dash in a Stage II Category Indicates that that 
Particular Division was not used for this Subtask. 
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TA3LE 13 

Percentages of All Children Tested at Various Stages on the Pretest 
= 28) and Posttest (n = 48) Administrations of the Conservation Tasks 





% at Stage: 


Task 


Subtask 


Test 


I 


II 


III 


Conservation 


Prediction 


Pre 


85 


7 


7 


of Nuniber 




Post 


52 


18 


29 




Deformation 


Pre 


78 


21 


0 






Post 


68 


k 


27 


Conservation 


Prediction 


Pre 


75 


25 


0 


of Length 




Post 


64 


\k 


20 




Deformation 


Pre 


75 


25 


0 






Post 


77 


8 


14 


Conservation 


Prediction 


Pre 


78 


17 


3 


of Substance 




Post 


58 


10 


31 




Deformation 


Pre 


85 


3' 


10 






Post 


64 


6 


19 
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TABLE lA 

Pretest and Posttest ^^ornative Data: Mean, Range, and 
Standard Deviations on Standardized Non-Piagetian 
Measures for All Core Group Subjects 



Task 


Test 


Mean 


Range 


S.D. 


Peabody 


Pre 
Post 


42.37 
55.25 


12-68 
40-68 


11.17 
6.83 


Raven 


Pre 
Post 


11.54 
14.02^ 


4-19 
8-20 


3.44 
3.05 
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'gatana" (Goodnan-Kruskal, 1954, 1959, 1963).^ It is essential for the 
reader to realize that gairana is a measure of association which indicates 
whether it is probable that untied responses would be in the same category 
on two ordered variables. VJhen responses are in different categories for 

the two variables, the sign of the "ganma value indicates which variable 

•'^^ 

hasthe responses in a higher category. The significance level for gamma 
indicates how likely it v;ould be for that pattern to occur by chance alone. 
In so doing, the significance level takes into consideration the marginal 
totals, not just the untied cases. For this reason, there can be two 
gannna values which are equal in strength but only one which is associated 
with a significant prediction. 

Table 15 indicates that there are very fev;. significant differences . 
between the Wave 1 experimental and control group subjects on the Piagetian 
Treasures. Using a gamma value of ,43 as a cutoff point, it is possible 
to indicate a number of interesting cases.' Gamma values higher th^n .48 
could be expected to shou fairly consistent pattern approaching the 
patterriings of responses s^own below in which the gamna value would be a 1 

V 

Task \ Task A Task A Task A 







I 


II 


III 




I 


II III 




I II 


III 






I 


II III 




I 


x^ 








l{x 


X j X 




- I 


X 




, I 


X 






II 


X 












' ^ II 


i 

! 






II 




1 


Tas 


III 


X' 




X 

I 


Tas 


III \ 




■ ^ III 


X * 


■ \ 


H 


III 




i . 



For Wave 1 on the pretest scores for the measurement subtasks, the 
experimental group performed better on length comparison (y = -50), distance 
via reference lengrh (y = "D , distance via units (y = "D . area via 
units -'(y ^^.-. 50) though not significantly so. Wave- 1 posttest comparisons 
Indlcatp that the control group did better on transitivity (y = -51) and 
distance via reference letigth (y = -52) but not significantly better. 
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TABLE 15 

Susanary of Gamma Values for the Cross Sectional Analyses:" 
Wav^ 1, ?i X C]^, Pretest and Posttest and Wave 2, P2 x C2 , Pretest and Posttest 







Pretest 






Posttest 




Wave 


1 Wave 
Ci ?2 X 


2 

C.2 


Wave 
Pl X 


1 Wave 
Ci P2 ^ 


2 

C2 



Y Sign. 
Val. Level 



y Sign. 
Val. Level 



Y Sign. 
Val. Level 



Y Sign- 
Val. Level 



Dichotomies 


. .75 


P<.P5 


.65 


p<.05 


.21 


n.s . 


.75 


p<.01 


Class Inclusion 


Not 


Given 


-.16 


n.s. 


.35 


n.s . 


.33 


n.s. 


Cross Class., Repro./^v 


Not 


Given 


.33 


n.s. 


-.59 


p<.05 


.43 


n.s. 


Cross Class., Transpcj^ 


Not 


Given 


.11 


n.s . 


-.13 


n.s. 


-.43 


n.s. 


S^StA a r 1 on 


















An col 1 1 r 0 


1 


n . s . 


-.24 


n.s* 


-.22 


\ 


1 


p<.05 


Relative 


.35 


n:s . 


.44 


n.s . 


.^3 


n:% 


.64 


p< .01 


Successive 


-.15 


n . s . 


.12 


n.s. 


.30 


n.s . 


.48 


p<.05 


Add:,cive 


-.3A 


n.s . 


. .15 


n.s . 


-.10 


n.s . 


» .73 


p<.01 


Serial Cor. (1) 


Not 


Givea 


0 


n . 


.22 


n.s . 


.32 


n.s . 


Serial Cor. (3) & (4) 


.19 


n.s. 


.28 


n.s . 


,33 


n.s . 


.25 


n.s . 


Double Ser. , Repro. 


Not 


Given 


1.0 


p<.05 


.09 


n.s. 


-.07 rr)s. 
-.29kx<f*.3. 


Double bpr., Transpo. 


N'ot 


Given 


.36 


n.s . 


-.03 


n.s . 


^ Transitivity 


Not 


Given 


.5 


p<.05 


.31 


n.s. 


.62 


n.s. 


Measurement 


















Length Comp. 


-.50 


n..s . 


-,.11 


n.s. 


-155 


n.s . 


0 


n.s . 


Dist. via Ref. Length 


-1 


n.s . 


1. 


n.s . 


.52 


n.s . 


.27 


n.s . 


Dlst. via Units 


-1 


n.s . 


1. 


n.s. 


.09 


n.s. 


.21 


n.s. 


,Ht. via Ref. Length 


.25 


n.s . 


.04 


n.s. 


No 


'Diff. 


1 


n.s. * 


Area via Units 


-.52 


n.s . 


\83 


p<.01 


-.04 


n.s.^ , 


.35 


n.s. 


Conservation 


















Slumber Pred. 


Not 


Given 


.77 


-.44 


n.s . 


6 


n.s. 


Number Deform. 


Not 


Given 


-.07 


n.s. 


-.14 


n.s. 


.30 


n.s . 


Number Adjusted 


Not 


Given 


No 


Diff . 


-.06 


n.s . 


.63 


n.s. 


Length Pred. 


Not 


Given 


-.21 


.n.s. 


-.18 


qrs. 


-.04 


n.s . 


Length Deform. 


Not 


Given 


-.21 


n.s. 


.13 


u^s. 


.09 


n.s. 


Length Adjusted 


Nod 


Given 


No 


' Diff. 


.13^ 


/n.s . 


.30 


n.s. 


Substance Pred. 


Not 


Given 


.30 


n.s .' 


-.19' 


n.s . 


.22 


n.s . 


Substance Deform. 


Not 


Given 


-.26 


n.s . 


.04 


n .s » 


.30 


n.s. 


Substance Adjusted 


Not 


Given 


No 


Diff. 


-.11 


n.s. 


.37 


n .s . « 



er|c * 
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while the experimental group only maintained its pretest lead on length 
comparison (y = -.55). For Uave 2, the control group did significantly 
better on the pretest for double seriation reproduction (y = 1«0, p<,05), 
transitivity (y = .5, p<.05), area via units (y = .83, p<.01), and 
' conservation of number, prediction (y .77, p<.05). On the post test, 
the. control group maintained its lead on transitivity (y » .62) but it 
is no longer a significant difference. In addition, the control group 
was significantly better on absolute seriation (y = 1.0, p<.05), relative 
seriation (y = .64, p<.01), successive seriation (y = .48^ P<.C5), additive* 
seriation (y = .73, p<.01), and nonsip,nif icantly better on conse^rvation of 
' number, deformation-adjusted (y = .63). 

Comparisons of experimental and control groups on the classification 
measures show no significant differences in performance on either the 
class inclusion or cross-classification, transposition tasks. Both waves 
bf the experimental group, however, performed significantly better on the 
pretest for dichotomous sorting. than did the controls; (Wave 1, y = .75, 
p<.05: Wave 2, y = .65, p<.05). Better performance V7as maintained on the 
po^ttest witK the difference between groups significant for Wave 2 (y = .75, 
p<.01) and nonsignificant for Uave 1 (y = .21). Except for the posttest 
comparison in^Wave 1, there were ty^ significant comparisons between groups 
for the cross-classification, reproduction task. The first wave was not 
pretested on ^tljie task, but posttests showed a higher general performance 
level for ehe control' group (y = -.59, p<.05). 

^ It is difficult to determine whether the. better performance by the 
experimental groups on the dichotomies task can be attributed to a program 
effect. Classification abilities certainly xv^ere a major concern of the PPE? 
and a variety of activities involving choosing criteria and racing sorts 
were included in the activities for children. T^ie initial performance 

•5 i» ,] H 
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differences, however, prevent the assertion of a distinct cause-effect 
relationship. * 

The percentage of responses in each '^tage category on each task for 
Wave 1 and Wave 2 for the pretest and posttest administrations are presented 
in Tables 16-23. Relative seriation has a considerably smallen percentage 
of subjects in Stage III than the other seriation tasks at pretesting or 
post testing for either the experimental or control group. Examination of 
the protocol for this task (see Appendix. B) suggests that this result may 
be due to cbnifusing language used by the tester. Sieg6l (1974) goes so 
far as to state that the verbal natui^^of the typical Piagetian measures 
may be a principal source of perfonaance variance (perhaps leading to .^synchrony) 
and that nn exact determination of the young child's abilities 'awaits the develop- 
ment of more sophisticated and appropriate nonverbal 'techniques. The ^ \ 
importance of this statement in terms of the assumption of accessibility to 
a young child's thought through language may well have had a beating on 
the results on other Piagetian measures utilized in this 'research. 

The control group for Wave 1 shows 100%^ of Its subjects in the transi- 
tional Stage lib on the posttest for serial corresponden^Ce (3) & (4). 
Percentages for the absolute seriation task indicate that in Wave 2, 77% 
of the erimental group and 100% of the control group were in Stajge III 
on the posttest. This probably indicates a ceiling effect for this .task. 

Measurement subtasks of distance via reference length and distance via 
units indicate very little change in percentages at each stage in the experi- 
mental or control group from pretest to posttest. In the conservation 
batte*ty, the percen|^fcs of prediction responses do not appear to be 
appr^iably grater in the higher stage;designations than the percentage 
of deformation respohses. In most cases for the deformation response, 
there were .no responses in Stage III on the pretest while by the posttest 



7f 
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- . ^ . TABLE 16 

Percentages of Children at Various Stages on the Pretest and Posttest 
Administrations of Three Classification Tasks: 
Wave I, Experimental (n = 12) and Control (n = 8) Groups 



4> 










% at Stage: 


^ Task 


Subtask 


Group 


Test 


I 


Ila 


lib 


III 


Dichotomies 




/ 




Pre 


50 


50 ' 


0 


0 










Post 


0 


25 


33 


41 










•Pre 


12 


87 


0~ 


0 










Post 


0 


12 


37 


50 


Class ^ 






Pi 


Pre 






** 




Inclusion 








Post 


75 


8 




16 










Pre 












0 






Post 


50 


37 




12 


Cross ' 


Reproduction 






Pre 








67 


Classification 








Post- 


•5 \ 


16 


8 










Pre - 


0- 
















Post 


0 


75 


0 


25 


N 


Transposition 




Pi • 


Pre 








50" 










Post 


25 


16 


8 








^1 


Pre 


















Post 


0 


37 


50 


12 " 



** Stage II was not subdivided for this task. Stage II responses 
are listed in the Ila column. ^ 
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TABLE 17 

Percentage of Children at Various Stages on the Pretest and Posttest 

Administration of the Seriation, Double Seriation, and Transitivity 

K 

Tasks: Wave 1, Experimental (n = 12) and Control Groups (n = 8). 

y 



% at Stage: 



Task 


Sub task 


Group 


Test 




11a 


lib lie 111 


Seriation 


Absolute 


^1 


r re 


Q 
O 


-* 








r OSt 


u 




o — yi. 






^1 




n 
u 




0 — 100 


• 








n 




12 — 87 




Relative 


^1 


r re 


Q 
O 


75 


8—8 






r OS t 




16 


33 ~ 0 


> 






IT L C 


If) 


75 


12 ~ 12 








r OS t 


OZ 


25 


0 ~ 12 




Successive 


^1 


' Pre 


Q Q 
JO 


16 


25 0 0 








Post 


8 


16 


8 0 66 






Cl 


Pre 


62 


25 


12 0 "0 






rose 


u 


0 


25 0 62 




Additive 


p 


P 

r re 




25 


33 — 8 








Post 


U 


8 


•16 — 75 






• ^1 


Pre 


jU 


37 


0 — 12 








Prt c h 


n 
u 


16 


0 — 75 




Serial 


^1 


Pre 




Not Administered 




Corresp . (1) 




Post 


16 


. 8 


8 0 66 








Pre 




Npt Administered 






Post 


0 


25 


0 0 75 




berlai 


p 

(4) 




J o 


16 


25 — . 0 




Corresp. (3) & 


Post 


o 
0 


25 


50 ■ — 16 
3^ — 0 






Pre 


50 


12 








Post 


0 


0 


100 — • 0 


Double 


Reproduction 




Pre 




Not Administered 


Seriation 




Post 


25 


8 


0 , — 66 








Pre 




Not Administered 






' Post 


0 


37 


0 62 




Transposition 


: ^1 


Pre 




Not Administered 






Post 


33 


8 


41 — 16 








Pre 




Not Administered 








• Post 


37 


0 




Trai^sitivity 






Pre . 




Not Administered / 






Post 


25' 


0 


0 a bb' 






c^ 


Pre 




Not. Administered 








^ Post 


12 


0 


0 0 8/7 



' * A dash in a Stage II subdivision indicates that that particular 
division was not used for th^.subtask. Where Stage II was not di- 
vided for a sub task, the response is listed under .category lib. . 
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TABLE 18 

Percentage of Children* at Various Stages on the Pretest and Posttest 
-Administration of the Measurement Tasks: Wave 1, 
Experimental (n = 12) ^and Control Groups (n = 8) • ^ 





t % at St^'i 




Task 


Sub task 


Group 


Test 


I 


Ila 


lib 


lie 


III 


Measurement 


Lengcn 


^1 


Prp 


41 


0 


8 


-* 


50 




Cbmparlson 




IT Oo t 


n 




n 




\J .J 




Cl 


Pre 


62 


12 • 


12 


— 


12 








Pnc ^ 

*. OS t 




1.1. 


n 




62 . 




Distance via 


H 


Pre 


91 


8 


0 




■ 0 




Ref. Length 




Post 


83 


16 


0 




0 






H 


Pre 


100 


0 


0 




0 








Post 


62 


25 






0 




Distance 
via Units ^ 


Pi 


Pre 
Post * 


50 


25' i 




0 
0 


0 
8 






Cl 


Pre 


100 


0 




0-. 


0 








Post 


50 


12 


25 


0 


12 




Height via 




Pre 


25 


l6 


0 




58 




Ref» Length 




Post 


0 


0 


0 


» 


100 








,Pre 


25- 


0 


0 




75 








Post 


0 


0 


0 




100 




Area via 


P 


Pre 


58' 


33 


0 




8 




Units 


1 


Post 


41 ' 


25 


0 




33 






Cl 


Pre 


87 


0 


. 0 




12 








Post 


37 


25 


25 




12 



* A dash in Stage II subdivision mdicates that that particular 
division^was not used for the ^btask. Where Stage II was not 
divided for a sub task, the response is listed under category Il6* 
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Percentage of Children at Various Stages on the Posttest* 
Administration of^the Conservation Tasks'/ Wave 1, 
Experimental (n = 12) and Control Groups (n = 8) . 





















% at Stage: 


Task 


.Suhtask 


Group 


xes t 


I 


II 


III 


Conservation 


Number 














Prediction 




Post 


50 


8 


41 






h ■ 
















Post 


75 


0 


25 






h 










- . 


Deformation 




Post 


66 


8 


25 






















Post 


75 


0 


25 




Length 


■ 












r reaiction 




Post ' 


66 


16 


16 . 




















^1 


Post ' 


75 


.12 


12 




Length 


h 




^5 








Deformation 




Post 


0 


25 






h ■ 














r 


Post 




25 


12 




Substance 














^Prediction 




jPost 


41 


25 . 


33 




J ■ " 














\ 




Post 


62 


0 


37 




Substance ' 














Deformation 


\ ^ 


Po§t 


58 


.•16 


25 








62 






i 






Post 




37 • 

















* No conservation pretest was administered to these childrep. 
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TABLE 20 



Percentages of Children at Various Stages on the Pretest and Posttest 
Administration of Three Classification Tasks: 



Wave 2, Experimental (n " 18) and Control (n - 10) Groups 



Task 


Sub task 


Group 


Test 


I 


Ila 


lib 


lie 


III 


Dichotomies 




^2 , 


Pre 


61 


38 


0 


— 


0 


Sorting 






Post 


5 


50 


44 




0 






^2 , 


Pre 


30 


40 , 


30 




0 










n 


on 


An 




An 






p 


rre 


Ox 


LI 






11 


Inclusion 






Post 


66 


33 






0 






C2 


Pre 


70 


•20 


— — 


— • 


10 








.Post 


50 


50' 






0 


Cross 


Reproduction 


Po 


Pre 


61' 


/27 


5 


IT-—— — ^ 




Classification 






Post 


5 


61 


11 




-22 






C2 


fre 


40 


40 


20 




0 


r 






Post 


0 


50 


0 




50 




Transposition 


^2 


Pre 


72 


11 


16 




0 








Post 


22 


38 


16 




22 






C2 


Pre 


60 


40 


0 




0 








Post 


30 ' 


60' 


10 




0 


DcobJe 


Reproduction 


^2 


Pre . 


100 


0 


0 




' 0 


SeriatioQ 






Post 


33 


11 


5 




50 






C2 


Pre 


80 


10 


0 




10 






Post 


30 


20 


10 




40 




Transposition 


^2 


Pre 


88 


11 


0 




0 








Post 


38 


27 


22 




11 






C2 


' Pre 


•80 


10 


10 ' 




0 ' 








Post 


60 


10 


30 




0 


Transitivity 






Pre 


55 


11 


0 


27 


5 








Post 


' 16 


0 


0 


22 


61 






C2 


Pie 


20 


20 


10 


20 


30 








Post 


10 


0 


0 


*0 


90 



X at Stag6: 



** Stage II was npt subdivided, for this task* 
listed in the coluna* , 



Stage II responses are 
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TABLE 21 

Percentage of Children at Various Stages on the Pretest and Posttest 
^ Administration of the Seriation, Double Seriation, and X 

Transitivity Tasks: 
Wave 2, Experimental (n « 18) and Control (n « 10) Groups* 



% at Stage: 



Task 



Sub task 


Group 


Test 


I 


Ila 




lie 


III 


Absolute 


P2 


Pre 


22 


-* 


5 


— : — 
— 


72 






Post 


0 








77 




C2 


Pre 


30 




10 


— 


60 / 






Post 


0 


— 


0 


— 


100 \ 























Relative 


P2 


Pre 


44 


33 


16 


— 


5 / 






Post 


38 


38 


16 


— 


5 \ 




Co 


Pre 


10 


60 


20 




10/ 






Post 


0 


50 


40 


— 


— -f 


Successive 


^2 


Pre 


61 


11 


27 


0 


/ ^ 






Post 


22 


16 


11 








C2 


Pre 


50 


30 


10 


10 


0 




Post 


0 


0 


10 


30 


60 


Additive 


P2 


Pre 


55 


22 


16 


— 


5 






Post 


/5 


44 


27 




22 




Co 


Pre 


40 


40 


20 




0 


\ 




Post 


0 


20 


0 





80 • 


Serial 


P? 


Pre 


27 


22 


22 


11 


16 


Corresp. 




Post 


0 


5 


50 


5 


338 




C2 


Pre** 


20 


30' 


20 


0 


20 




Post 


0 


ZO 


20 


10 


60 • 


Serial 


P2 


Pre 


27 


16 


44 




11 


Corresp. 




Post 


11 


22 


5Q 




16 


(3) & (4) 


C2 


Pre 


10 


10 


80 




0 




Post 


0 


20 


60 




20 


















Reproduction 


^2 


Pre 


100 


0 


0 




00 




Post 


33 


11 


5 




50 




C2 


Pre 


80 


10 


0 




10 




Post 


30 


' 20 


' 10 




40 


Transposition 


P2 


.Pre 


88 


11 


0 




0 




, Post 


38 


27 


22 




11 




C2 


Pre 


80 


10 


10 




0 




Post- 


60 


10 


30' 




0 


y — ' . 


^2^ 


Pre 


55 


11 


0 


27 


5 






Post 


16 


0 


0 


22 


61 




C2 


PrQ 


20 


20 


10 


20 


30 






Post 


10 


' 0 


• 0 


0 


90 



Seriation 



Double 
Seriation 



Transitivity 



* A dash in a Stage II category indicates that that particular di- 
vision of Stage II was not used for this subtasjc- Where Stage II 
was not divided for a subtask, the response is listed -under 
category lib. 



** One no-response. 



V 



Page 75 



TABLE ^ 22 

Percentage of Children at Various Stages on the Pretest and Posttest 
Administrations of the Measurement 
Tasks: Wave 2, Experimental (n = 18) and Control (n = 10) Groups* 



Task 


i Subtask 


Group 


Test 


I 


Ila 


lib 


lie 


III 


vie do \1L ducii u 


Lpn Q th 


P? 


Pre 


72- 


16 


0 


_* 


11 




Comparison 




' Post 


'11 


5 


5 


— 


77 






Co 


Pre 


80 


0 


0 





20 








Post 


20 


0 


0 





80 




Distance via 




Pre 


100 


0 


0 




0 




Length Ref . 




Post 


83 


0 


11 




5 








Pre 


90 


10 


0 




0 




i 


Post 


70 


20 


0 




10 




Distance via 


^2 


Pre 


100 


0 


, -0 


'I 


0 


> 


Units 




Post 


77 


16 


5 




0 








Pre 


90 


0 


10 


0 


0 






Post 


70 


20 


0 


0 


10 




Height via 


P2 


Pre 


22 


16 


5 




55 




Ref. Length 




Post 


0 


5 


11 


-- 


83 




i 




, Pre 


0 


50 


0 




50 






Tost 


0 


0 


0 . 




LOO 




Area via 


Pz 


Pre 


9^4 


. 0 


5 




0 




Units 




Post 


72 


11 


• 5 




11 






C2 


Pre 


50 


30 


20 




0 








. P8st 


50 


30 


0 




20 





















% at Stage: 



* A dash in a Stage II category indicates that that particular 
division of Stag^ II was not used for this subtask. Where 
Stage II was not divided for a subtask, the response is listed 
under category Ilb.^ . - * 
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TABLE 23 , 

Percentage of Children at Various Stages on the Pretest and Posttest 
Administrations of the Conservation Tasks: 
Wave 2, Experimental (n = 18) and Control (n = 10) Groups 



% at Stage: 



Task 


Sub task 


Group 


Test 


I 


II 


III 




Numb e r 


Po 


Pre 


94 


5 


0 








Post 


44 


33 


22 






^2 


Prp 


70 


10 


20 




• 




Post 


50 


•20 


30 




Number 


p 


r re 


77 


22 


0 




Deformation 




rose 


79 


J 








C2 


Pre 


Q n 




u 








Post 


60 


0 


40 




Length 


^2 


Pre * 


72 


27 


-,0 




Prediction 




Post 


61 




27 






C2 


Pre 


80 




0 








Post 


60 


20 


20. 




Length 


^2 


Pre 


72 


27 






, Deformation 




Post 


83 


5 


11 






C2 


Pre • 


' 80 


20 


0 








Post 


80 


10 


10 




Substance 


P2 


Pre 


83 


11 


5 




Prediction 




Post 


66 


di 


22 






C2 


Pre 


70 


30 


0 








Post 


60 


0 


40 




Substance' 


^2 


Pre 


83 


5 


11 




Deformation 




Post 


72 


5 


22 






■ C2 


Pre 


90 


0 


10 


'v 






Post 


60 


0 


40 
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there *was 22%-40% in Stage III. The experimental group percentages 
are generally ^fep read across all the stage designations on the conservation 
tasks. The Wave 1 and Nave 2 control group, howler, had no responses in 
the transitional Stage II category on the posttest for the conservation 
tasks except for conservation of length prediction and deformation and 
for Wave 2 number prediction. The posttest Wave 2 control group responses 
fo^ conservation of substance are the only instances of the theoretically 
expected bimod^l distribution. 

Performances on the classification tasks follow a general pre- to 
po^^ttest trend out of Stage I and into the higher stages (see Tables 11, 16, 
and 20). An ex|teption to this is the posttest performil^ce of the Wave 2 
experimental group on the class inclusion task. Most of the responses re- 
mained in the Stage I category f^ith virtually no change from the pretest 
to the posttest. The control groyp showed the general trend of a movement 
out of Stage I on this task although a sizeable number (50%) also remained 
in that stage on the posttest. A comparison of responses on this task to 

' those on the dichotomies task suggests that class inclusion abilities 

I 

develop later, or perhaps slower, than abilities to sort dichotomously . 
In general, the groups show a much greater percentage of postteWt responses 
in Stage III for the dichotomies task than for the class inclusion task. 
Group differences were appai^nt in the dichotomies task where the Wave 2 
control group performed better (with 40% of their responses in Stage III 
compared to 0% for the V7ave 2 experimental group) and in the cross-classifi- 
cation-transposition task where the VJave 2 experimental group had a larger 
percentage of Stage III responses than did the control group (22% and 0%, 
respectively). 
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Gpre group t-test comparisons^ were carried out on the ape variable 
for the pretest and the PPVT and laven CPM scores for the pretest and 
posttest for each wave (see Table 24). Ho significant differences were 
found for a^e or, PPVT, A significant difference was found between the 
experimental and control groups for Wave 1 pretest on the Raven CPM 
(t = 2.480, d.f. 18, p < .05), which Indicated the experimental group was 
superior. Hw/ever, this difference no longer existed on the posttest 
^aven CPM comparison. For Wave 2, there was significant difference on the 
post'^est Raven CPU comparison Indications *that the control group uas superior 
(t = 2.2212, d.f. 26, p < ^05). 

In short, there were few significant differences beti^een the experi- 
mental and control core groups for either Wave of subjects and almost no 
differences were maintained from pre to posttestlnp,. ^'Jhlle the Wave 1 
experimental group performed* somewhat better on a few tasks on the pretest, 
it failed to maintain this lead, with the exception of the length comparison 
task, or to establish other leads on the posttest. ^The control group , 

0 

x/hlle not surpassing the experimental group on the pretest on any task, 
did perfprm somewhat better on several tasks on the posttest. The Wave 2 
control group performed significantly better than the experimental group 
on the pretest on five tasks but' except for the dichotomies t£tsk dl3^ not 
maintain the sif^nif leant lead on these tasks on the posttest. The control 
group did perform significantly better oii four of the serlatlon^ tasks on 
the posttest absolute, relative, successive, and additive seriation. 
T^Q. t-test comparisons indicated no signif icay^t differences' between the 
groups on age or PPVT. The significant difference between the experl^iental * 
and control groups on the Raven CPU posttest in '^Tblch the control gfoupr 
was superior is not traceable to a particular cause. Hov/ever, a 'greater 
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. TABLE 24 

Core Group T-Test Coirq)arlsons of Age and Standardized Measures 
for Wave 1 and Wave 2: Pretest, and Posttest 





Wave 


1 


Wave 2 . - ' 




Pretest 


Posttest 


Pretest 


Posttest 




Pi Ci 


Pi Ci 


P2 C2 


?2 C2 


- Age 
N 

Mean 
S.D. 

d.f 


12 8 
40.41 4i.75 
4.10 5.26^ 

,18 


Same 


18 10 
40.78 40.50 
3.08 3.54 
.22 

\ 


Same 


PPVT 
N 

Mean 
S.D. 
t 

d.f. 


12 . 8 
40. Ot) 48.13 
10.85 7.75 
1.82 
18 


12 8 
53:i7 55.87 
5.72^' 5.84 t 
1.03 • 

18 ^ 


18 . 10 ' 
40.44' 44.10 
12.51 dl.48 
.76' 


18 10 
*54.44 58.70^ 
7.92 6.80 
1.4/^ 


Raven 
N 

Mean 
S.D. ' 
t 

d.f. 


12 8 
..14.83 11.88 
2.98 1.89' ' 
. 2.48* 
18 


12 8 
13.83 14.37 
2.17' 3.34 
.44 

' 18 . 


18 10 
10.28 9.60 
2.85 3.50 
.56 


<* 

18 10 
13.00 15.80 
^3.63 2.15 
2.22* 



* p<.05 
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use of puzzles and games v/ith one correct solution in the CNSP may have con- 
tributed/ to the higher performance of the control group. 

In retrospect, it is perhaps not unduly surprising, that the first hy- 
pothesis concerning overall hi&her response levels by the experimental group 
was not supported by the results. The environment in the home and in the 
coiranunity outside of school has a large impact on development. This iis par- 
ticularly v:ue for 3 and 4' year olds who spend only 2 1/2 hours in a school 
program. Both groaps of preschool children in this stu^y were drawn from the 
same population and therefore from the s^me general non-school environment. 
It seems likely tbat tHe following shared factors would be particularly iaTlt- 
ential on development: SES, community location, family structure, mobility, 
long and short term achievement expectations, and gemeral attitudes towar/i child 
rearing. The effects of experiences common to both groups may well have over- 
shadowed any effects differential schooling miyhave had.. In addition, flT^^r 
measures may be needed to distinguish between programs when the npn-scfibol 
environment is already meeting, the basic needs for cognitiv^^^elopment . 
Sharper distinctions between progranjs might also have led to differences in pcv- 
formance. Original differences in >pp roach in the pr.esent. study Simini^hc^ v'^h 
time. Host notably, several members of the^CNSP became interested^in Pissetj-n 
theory and could not be denied the opportunity to participate in,5^rkshpps offer-- 
ed to the public and run by PPEP pei;ponnel." Student, teachers in b'oth. pro^Tir'i 

"also had had sitjilar training before their pxacticuft experience so that part5(5u- 

* ' % ^ ' 

Idrly in the early weeks of each semester, much ^fuJent-teacher-qhild intarc^ctian , 

was similar foy bpth programs. Since there were no major differences betwe<^p; t\c 

experimental and control groups far either W^ve 1 qjj Wave 2, subsequent dis:':*: s^-C- 

will primarily focus on pre- to posttfest comparison even when dealing with ^ror 5- 

seational data. , . * v ' . 

^» ' • ^ 

The marked lack of difference in perc^tages beti;^en pre- and posttesti 
on 'the distance via reference length and th^ distance via units measurement 



] 
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tasks is supported throughout the other statistical analyses carried out. 
These two tasks were particularly difficult for the 3-5 year old children. 
This is in contrast to results found by Wohlwill et^ al • (1971^, who found 
that for kindergarteners and first graders the distance via reference 
length task and the length comparison task were the easiest of the measure- 
ment battery. The present research indicated that height via reference 
length and length comparison were the two least difficult tasks in the 
measurement battery. After personal cbmmu^ni^ation with Wohlwill (1974), 
it -was discovered that the height via reference length task was carried 



out with somewhat ditfefil^nt instructions in the present research which^^de 
this task actually a height comparison task for many children. In the 
present research the child was not instructed to find a Ifouse of similar 
height without moving the house itself while in the Wohlwill et al. (1971) 
research this direction was used. 

The percentages for the conservation tasks which indicate very little 
'difference b'etv/een the prediction and deformation res'ponses is unexpected. 
Viaget (1952) suggested that conservation develops in three stages: Sta^:'- I,^ln 
which the chil4^ can neither predict nor conserve (in the deformation part of tli3 
task);' Stage II, in which he can predict but not 6onserve; and Stage III in which 
he can do botTi equally well. It would be expected that the preoperational \^ 
child would be .more likely to be able to predict' correctly before he could 
perform the deformation correctly. Piaget (1^66) and Bruner, Olver, Greenfield 
et-al. (1966) have found that preopeil'ational subjects could correctly ^ 
pi^dict the enjpirical oat come 'of a transf oi^tipn. T|Oniolo and Hooper (1974), 
in a study bf ♦observation of length and weight with young children, also ^ 
found no difference between performances on prediction and deformation. 
It V70uld also be expected, that there would be more responses in the 
transitional Stage II designation than in the Stage III designation. 
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It may be that not enough chlldre;;i moved out of the Stage I designation 
during the two year^ period for the^e differences to be evident or ttiat 
children are in the Stage II \|^signation for such a short time that for 
some of those who moved to Stage III it was'not assessed in the present 
research. The fact that the experimental gr9up evidenced more Stage II» 
responses on both the prediction and deformation components of the conser- 
vation tasks than did the control group may be a result of the emphasis 
placed on prediction in problem solving abilities in the PPEP which V7as 
not part of the CNSP. This may also be a result of the stress placed on 
operational integration within the PPEP which would be expected to facili- 
tate structural transformation. 



Lonr:itudinal Analyses ^ 

The longitudinal analyses dealt with the g^ins made by each group 
from the pre- to the post testing. The progress which is evident in the 
results from pre- to posttest indicates an increased ability in cognitive 
rea*soning and understanding for all groups. Analyses using the gamma 
statistic compared the pretest t-O the posttest scores for each x/ave of thj ' 
experimental and control groups,. Table 25 presents a summary of the gamm'^ 
yalues for the longitudinal analyses. Gamma values less than .50 are npt 
, considered in the following di'sgussion of these results. 

*^n the classification measures the Ua^!?^ 1 experimental group made 



significant gains on the dichotomies task (y - 1.0, p < .001). The Wave 2 



0 i 



experimental ^roup also made significant gains on this task (y = .94, p < .0 



a& ^?ell as i)n the two crioss classif fcation tasks (reproduction: y -\75, p < 
and transposition: y= .^7^, p < .01).' Patterns found»for 'the control 
groups were silnllar'to those in ^e experimental groups except that no^ 
statistically significant gains were made by the Wave 2 con'trol group on 
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TABLE 25 

Sunnnary of Gannna Values for the Longitudinal Analyses: Wave 1 and Wave 2, 
Pretest to Posttest Comparisons for the E^erimental and Control Groups 



Wave 1 



Wave 2 



1 




Pi 




Ci 




P2 




C2 




Y 


Sign. 


Y 


Sign. 


Y 


Sign. 


Y 


'Sign. 




Val. 


Level 


Val. 


Level 


Val. 


Level 


.Val. 


Lev^l 


Dichotomies 


1,0 


p<.001 


1.0 


^.001 


.9A 


p<.001 


.85 


p<.01 


Class Inclusion 


Not 


Given 






-.19 


n.s . 


.27 


n.s. 


Cross Class. , Repro. 


Not 


Given 






.75 


p<,001 


.75 


p<.01 


Cross Class., Transpo. 


Not 


Given 






.67 


p<.01 


.59 


n.s. 



J 



Seriation 
Absolute , 

Relative ^ 
Successive 
Additive 
Serial Cor. (1) 
Serial Cor. (3) & W 
Double Ser . , Repro. 
Double Ser., Transpo. 
Transitivity ^ 

Measurement 

Length Comp. 
. Dist. via Ref. Length 

Dtst. Via Units 

Ht. via Ref. Length 

Area via UnitV 

Conservation 
Number Prcd. • «^ 

Number Deform. 
Number Adjusted 
Length Pred. 
Length Deform. 
Length Adjusted 
Substance Pred. 
Substance De^'form. 
Substance Adjusted 



.OA 


n.s . 


-1 


.0 




.25 


n.s. 


1.0 


p< .01 


-.28 


n.s . 




.73 


p<.01 


..06 


n.s . 


• .38 


n. s^ 


.83 


p<.001- 




-.0 


p< .-OOlr 


.67 


p<.001 


.98 


-p< .001 


.89 


p<.001 




.92 


p<.01 


.66 


p'<.01 


.91 


p<?'.001 


Not 


Given 








.56 


p<.01 ' 


.72 


p<.01 


.75 


p<.01 


1 


.0 


p<.01 


.25 


, n.s. 


.36 


n.s. 


Hot 


Given 








1,0 


p<.001 


.7A 


p<.01 


Mot 


Given 








• 86 


p<.001 


.A6 


n.s. 


Not 


Given 








.79 


p<.001 


.77 


p<,01 



.67 


^.05 


.,67 


p<.05 


' ,38 


n.s . 


1.0 


. p<.05 


.56 


n.s . 


1.0 


p< •Ol 


.1.0 


p<.01 




n.s.- 


.AO 


tx.s. 


- .6/ 


p<.05 


^ Not 


Given 






' Not 


Given 






Not 


Given 






Not 


Given 


« 




Not 


Given 






Not 


Given 






cMot 


Given 






Not 


Given 






;.Not 


Given 







.90 

1.0 

1.0 
.63 
.71 



p<.001 

p<.Q5 

p<.01 

p<.01 

p<.05 



.88 
* .60 

.51 
1.0 

.06 



rp< .01 
n.s. 
n.s. 

p<.01 
n.s. 



.91 


p<.001 


.33 


n. 


s. 


.25 


n.s . , 


.5A 


n. 


s. 


1/0 


n.s. 


1.0 




05 


.36 


n.s. 


.50 


n 


.s . 


-.21 


n.s. 


.06 


n 


.3. 


1.0 


n.s. 


1.0 


n 


.S . 


.AA 


n.s. 


.38 


n 


.S. 


.32 


n.s. 


.71 


n 


.3. 


1.0 


n.s. 


1.0 


n 


.S . 



,7 



the cross classification, transposition task* Neither group changed ' 

responses notably on the class inclusion task. This is not particularly 

\ ft 
surprising in view of recent discussions of cla^s inclusion understanding 

(e.g. Brainerd, 1973 and Brainerd and Kaszor, 197^) which contend that 

these tasks may indeed involve fprmal operational reasoning. 

^ An examination of th'e seriation measures indicates that the Wave 1 

experimental gj^oup did significantly better on the posttest than on the 

6 

pretest for successive seriation (Y * -83', p < .001), additive seriation 
(y = .87, p < .001), and serial correspondence (3) & ('4) (y .'75, p < .01). 
Tlie Uave 2 experimental group also nade significant gains fron the pretest 
to the posttest on successive seriation. (y = •67, p^ < .001),. additiv§ , 
seriatioTi (y = .66, p < .01), and on serial icjocrespojadenbe (O. (Y = •^C, * 
p ^ .01).*, Jt should be noted that serial correspon^tice "U.) is analogous 
\*to a sucCGLSsive. seriation task (see Appendix B) .' In addition, the VJave 2 
ixperiipental group shovjed significant "gains on double seriation,' ^feofoduc- 

tlon (y =^1.0, p'<''.001)^ and transposition, (y'=* .Q6, p < .001) ^ and " 

\ * * ' ** 

transitivity (y = .79, p < .001). The Wave 1 control group had signifi- 

cantly lower performance on the. gosttest on relat^^ seriation (y= -*7,^ 

\^ p < .Ql) and successive seriation (y = -1.0, p < .001). ' However, the^j^ 

made significant gains on additive seriation (y = .92, p < lOl) and serial 

correspondence (3) & (4) (y =« 1.0, p .001). Table 25 indicates that 

\ 

* they also had a significantly lower performance on absolute seri^ation 
(y = -1.0); however, because there x;ere so* many ties, this gamma value 
took into account only t\;o responses. Wa5{e2 control group subjects made^ 
significant gains on absolute Seriation (y =\.0, p < .01), successive 
seriation (y » V98, p < .001) additive seriation (y = .91, p < .001), 
and serial correspondence (1) .(y = .72, p < .01). It should be pointed 
out that ,the Wave ^2 exp^eriraental group also made significant gains on the 

/I 
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latter three tasks^ In addition, like the Wave 2, experimental^ group, the 
Uay3 2 control group made significant gains on doub'le seriation, reproduction 
(y .74, p<.01) and transitivity (y = .77, i^051). ^ * 

Both waves of the experimental -and control groups ma'de sl/Slficant 
pains generally on the seriation sub tasks. This is a concept djomain in 
which preoperational subjects typically make gains (see B-iQgh^^ewman 
& Hooper, 1974). In addition, the Wave 2 experimental and control groups 
made significant gains on the more difficult double seriation and transi- 
tivity tasks. The differences In gains between Wave 1 and Wave 2 on 
serial correspondence (1) and serial correspondence (3) & (4) is indicative 
of a possible cohort and/or program effect. Moreover, the significant gains 
on the more difficult double seriation transposition and cross-classification 
transposition tasks ^or the experimental group only may be indicative of a 
program effect since the experimental program emphasized the kind of logieial 
reasoning which these tasks require. 

The longitudinal analyses of the measurement battery generally indicate 
gains on the posttest. The Wave 1 experimental group made significant ^ 

gains on length comparison (y = .67, p<.05) and height via reference length 

\ * *' . 

(y = 1.0, p<.01) and nonsignificant gains on distance vra units (y ^ .56). 

[ ^ ^ 

Like the Wave 1 experimental group, the. Wave 2; experimental gy'oup made 
significant gains on length comparison (y .9t), p<.001). The Wave 2 
experimentar group also in^de significant gain3 on .distance via« ref ei^^ence 
length (y.= 1.0, p<.05), distance via units ky =*1.0, p<.01), height via 

0 

reference length (y - -63, p<.01), and area f/ia units (y = .71, p<.05). 

^ / - * 

In compari*son, the Wave 1 control group made significant gains on - ^ 

length comparison (y « '.67, p<*05), distancjb via refe^gence length (y « 1.0, 

r . ^ 

p<.05), distance via units (y ^ 1.0, p<.05J, and area via^units (y.^= .67, 

' > ' / "^z ^ ^ 
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p<.05). Table 25 also indicates that the control group gained on height 
via reference length (y = 1.0); howeve^^ because of tie?, this gamma value 
is based on only D/o subj-ects' responses.. Like the Uave 1 control group, 
the Wave 2 control group made significant' gains on length comparison (y = 
.88, p<.01)'i They also jnade significant gains, on height via reference 
length (y = 1.0, p<.01) and nonsignificant gains on distance via reference 
length (y - .60), and» distance via units (y = .51). ^^ 

r 

In summary, the gamma values for, the longitudinal measurement compari- 
sons indicate that none of the groups pexformed worse on the posttest than 
on the pretest. Thus,^ regression effects v/ould appear to have been negligible 
Each of the control and experimental groups improved on length comparison, 
height via reference length, and dist-arice via units. Each of the experimential 
and control groups ;nade sip;nificant gains on length comparison and height 
via reference length ireasurement tasks. As was mentioned previously, the 
.height via reference length task, because of an error in the instructions, 
could be considered a height comparison task. Thus, it is appropriate for 
significant gains to be made on this task by., groups who made significant 
gains on the length comparison task. The significant gains on the other 
more difficult measurement tasks are most probably due to some children, 
moving' out of^th^ Stage I designation. 

Longitudinal analyses of the. conservation battery indicated that the 
V/ave 2 experimental group did significantly betfer on the posttest on the 
conservation of number, prediction task (y = •^l, p*< .001) . Table 25 -indi- 
cates that there were a number of other cases in which gamma is over ^.50 

where the experimental group for Wave 2 performed better on' the posttest^ 

^'^^ • . 

however, because of the number of ties in-^each case .the ganjma value is 

" !/ I (\ 
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based on only a f ex/ cases. The gamma values for the conservation scores 
of the control group for^VJave 2 indicate that they' performed signif icantl5r 
better on the posttest. on conservation of number, deformation-adjusted 
(y =» 1.0, p<,05), "Furthermore, they made nonsignificant -gains on cpnserva- 
tlon of number, deformation (y = .54) and. conservation of substance, deforma- 
tion (y « .IL). Other gamma viLues^ which appear to ipdidate superior 
posttest performance for this grDup are again due to only a few cases ) 
because of ties." 

^ ' Overall, for the conservation tasks all gamma values over .50 ^how 
that on the posttest the groups did better than on the pretest. Although 
many children remained in Stage I, there was a general increase in the 
number o.f children in Stage II or IIL across the conservation tasks. 
Interestingly., the Wave 2 experimental group did a great deal better on^ 
the. posttest on conservation of numjyer, prediction while the Wave 2 control 
group did better on conservatiorf of number, deformation either adjusted 
^or not adjusted. This again may be due to an emphasis on prediction 
experiences in the PPEP. " ^ 

I-Thile the Piagetian tasks are sensitive to intellectual differences 
at early ages, it appears that further refinement could provide more informa 
J:ion on what young d>ildren do know rather than vihat they don^t know. 
Siegel's (1974) comments on the language components of ^he tasks is 
specifically germane to this point. In addition, using a more clinical 
method and stimuli which are particularly relevant to young children may . 
prove beneficial. For instance, in training testers for the Wave 2 post- 
testing for the present research,' it was found that when scoops of ice 
cream were used for the conservation of substance task rather than clay ^ 
balls, several three year olds' v/ho could not conserve with the clay balls 
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' could both^ predict and conserve substance. In the conservation of length 

task, when children were queried about whether one string was longer than 
the other after one was made into a circle they invariably said the straight 
string was longer. In actual measuretnent of the space occupied by the strings, 
t^e straight one was longer. From explanations glv^in byj the child, it was,dis- 
cerned. that the question seemed to r^f^er to actual length in space iQ.<:K^ir than 
the ^tring itself. I^iller, Grabowski, and Heldmeyer (1972) algo cite the salience * 
of .the J.en^th dimension , for preschoolers in the conservation of substance task. 

Table 26 prefeents the t-test results for pre- to posttest change analyses 
on* the standardized measures, ?PVT, and Raven CPM, for each wave^. The compari-- 
sons indicated that significant gains were made by all groups on the PPVT; How- 
ever, only the Wave 2 experimental and control groups performed significantly^ , 
better on the Raven CPM posttest. This is probably a reflection . of the shorter 
time between pretest and posttest administrations of the Raven CPM for Uave 1 
rather than an indication of cohort differences. The 4 1/2 month interval may 
not be long enough for age-related changes measurable with this task 'to occuVs;^ 
at least for the age range studipd here. 

The V/ave 1 experimental group made significant gain^ on the PPVT (t = 4.27, 
d.f.\l, p<.001) but nat, as mentioned above, on the Raven CPM. The IVavQ 1 con- 
1 trol group likewise performed significantly better on the PPVT posttest (t = 3.23, 

d.fi 7, p<.05) but not on the Raven CBM. Although neither trend was significant* 
t 

the mean score on the Raven CPM increased in the control group but decreased in 

the experimental group. ' ^ 
^ The Wave 2 experimental group performed significantly t^etter on the PPVT 

posttest (t = 6.13, d.f. 17, p/:.001) and on the Raven CPM ppsttest (t * 2.87, 
d.f. 17, p<.05). The control group for Wave 2 also perf9rmed significantly 
better bn the PPVT posttest (t « 3.33, ^d.f. 9, p<»01) and on the Rav^ CPM 
posttest Ct = 4.06, d.f. 9, p<.01). The similarities here ^u^ggest th^ measure- 
tnent errors XBther than program differences may have resulted in the directions 
^ » ""of change 'noted on Pvaven CP!1 performances for Wave 1. ' 
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TABLE 26 

Comparison of Pre to Posttest Changes on Standardized Measures 
J for Experimental and Control Groups: Wave 1^ and Wave 2 









Wave X 


Wave 2 




Pi 


^1 


P2 


C2 




Pre Post 


Pre Post 


Pre Post 


Pre Post 


rr V i 










N 


12 12 


8 8 


18 ' 18 


10 10 


Mean 


AO. 00 53.17 


A8.13 55.87 


AO.AA 5A.AA 


AA.IO 58.70 


S.D. 


i 

r 10.85 '5.72* 


7.75 5.8A 


12.51 7.82 


11. A8 6.80 


,t 


A. 27*** 


3.23* 


6.13*** • 


3.33** 


df 


11 


7 


17 


9 


RAVLN 


















N 


12 12 


8 * 8 


18 18 


10 10 


Mean 


1A.83 13^83 


^1.88 1A.37 


10.28 13.00 * 


9.60 15.80 


S.D, 


2.98 . 2.17 


1^89 3.3A 


. 2.85 r.63 


3.50 2.15 


t 


.1.A3 


1.A9 


2.87* 


A. 06** - 


df 


11^ 


7 

-* 


17 ^ 





* p<..05 
** pji.Ol 
, pj<.OQl 
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Percentages of several different types of pre^ to pdsttest da^^^e^ 
patterns in stage category in each task summed over all tasks for Wave 1 ] 
are presented in Figure 1, Similar information for Wave 2 is shown in 
Figure 2. The experimental and control groups follov; a strikingly similar 
.pattern with the highest percentage of responses foi; each wave remaining 
|in the transitional Stage II. Moreover, the figure indicates that the 
^aajority of all responses in each wave remained in the same stage category 
from pretest to posttest. " tlost of the responses which changed category 
for each wave followed , the stage category sequence determined prior to 
s'|:oring. Approximately 1/10 of the responses shov/ed a backward shift 
from pretest to posttest. This small amount could be expected from normal 
statistical regression effects ot measurement error, Not*»only were the . 
experimental and control groups almost identical, but jjit is remarkable that 
the two waves of subjects also followed tHe same pattern. 

It is significant to note that. Figures' 1 and 2 indicate that many ^ 
subjects' responses, when all Piagetian tasks are considered, remain in the 
transitional Stage II designation. This ag^in may be because of the relatively 
short period betv/een measurement times (approximately 15 months) as well 
as the very young age of the subjects at the beginning of the research. 
A fifteen month period with 5 to, 7 year olds would probably have resulted 
in considerably different outcomes.' During the period from three to five 
years reor^nization of operational st;ructures may not have progressed 
enough t(^ecome apparent. • . ' 

In addition, Kamii and DeVries (197(4) suggest that Piagetian theory is 
even more relevant to the' socioemotional area of development than the cognitive 
area ot development. While a framework of operational abilities is essential 
in aijy interactions in the reality of objects, people, or events, it may be 
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tact the present Plagetian measures do not tap the socioemotional aspects 
of d^elopment x^ith x^^hlcVi ^oung children are struggling. Though Pi^get. 
emphaslzeis the integral aspects of socioemotional p.rowth with cognitive 
growth, °the present tasks do not appear to^be designed to measure growth 
in this area. , , 

, "^toreover, the processes of simple and reflective ^ibstr^tion neceesary * 
for the child's building of physical and logico-mathematical knowledge 
through the continuous equilibrium mcch3nisms**mentioned previously most Ifkelv^f:!; 
,a longer period to transform cognitive structures than the period provided 
in this research^ T>ie differences between the experimental and cqntrol 
groups which are dJLsappointingly absent from the present results might have 
shox-m up in future times of measuronent . It is also possible that because 
the FPEP attempted to optimize and extend the use of^ structures already 
present rather than accelerate the functional and structural changes x^hich 
occur developn^entally , the use of the concrete operational tasks may not 



have been^able to pick up this extension. ' T 

Another reason for finding many responses :remaining in the Stage II 
category feould be the phenonifenon of "sp'iral developnfent suggested by Werner 
' (1957) in which an individual's performance would be expected to regress 
before it progresses^ iE-'rom this theoretical viex^point, it would be ^ 

1 V 

expected that children would move ahead and then back again before moving 
further ahead d'evelopmentally. If this x^ere'the ^iqase, it xi70uld be profitp^'.o 
to retest children at shorter intervals. However, attention x^ould need to ^ 
be ^iven to establishing controls which would ^llow for measurement of the 
' test-retest effects. / - * 

-Wohlwill (19685 points out that the variables which are effe<s^tive in 
concrete situations change. This results in differences in compt^enfeicn 
O „ of an operation and expression of it at the level of performance. V^ile 
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s 

the operational ability may be available ^ it may also be expressively , 
retarded depending on the situational variables. ' This could, account for 
the many instanced of spontaneous operational perf-ormance witrressed by 
teachers In th^e PPEP \Thich did .not show up in the testing results, Hox^- 
ever, an ob^servational study of the spontaneous classrooiji behaviors would 
be necessary to substantiate v/hat the' teachers sax7 happening, study 
comparing the results of typical task assessment and naturalistic observa- 
tion of the same subject could shed light on Uohlv7ill's (1970) suggestion 
that 'the very ^c^ng child does nqt reveal his abilities fully in a testing 
situation. He suggests that the child often becomes stimulus boun<Lby 
the directions of the task in an experj.ment^l situation rather £han solving 
the problem creatively as he v;ould in. a natural situation. 
Other Considerations , . - 

Within Stage Correspondence Arfalyses— The data were rearrayed in frequei!t:y 
tables to determine within stage correspondence of the subjects' performances 
Separate analyses were made for the pretest and the posttest, A representa- 
tive sample of tasks was choset>- prior to preparing the frequency tables 
which vjere used to examine synchrony within a jconceptTdomain as well aS 
across concept domains. In preparing the tables for this analysis, the 
vari(;jus Stajge H subcategories were, collapsed into a single 'Stage II category 
In addition, the Wave 1 and Uave 2 experimental groups were combined for ona 
analysis (Table 27) and. the Wave 1 and Wave 2 control groups were combined^ 
for another analysis (Table 28), 

The almost complete lack of synchrony found in the within stage 
c^respondepce analysis is particularly notable. Four types of tables 
which are representative examplesyof the, typical patterns exhibited by the 

data are as f ollov/s : ^ , 
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These types of asynchrony suggest v/hat Piaget describes, in what appears 
to'be post'hoc fashion, as horizontal decalage , that is, differing levels 
of achievement involving "similar mental, operations . IJhile Piaget hypothcsir.ad 
that many similar operations develop in synchrony, he also recognizes horizontal 
decalages as developmental phenomena. It may be that the shifting responses 

characteristic of the preoperational, child resulted in some of the asynchrony 

r 

findings^. The results are supportive of the hypothesis based on the^.work^ 
of Wohlwiil (1973)^ Fla^?ell (1971), and Turiel (1969) that subjects in the ' 
transitional preoperational period uould shou a relatively high degree of 
structural mix in their response patterns acrdss a battery ^of Piagetian , 
tasks. In fact, more mix. was evident on the posttesf than on the pretest. • 
The hypothesis concerning a greater degree of developmental convergence 
\7ithin a concept domain^ than across concept domains was not supp or tec|[ since 
the only significant convergence occurred in the pretest where there were 
H^ny clusters of responses, on both of the tasks in the Stage I category. 
Trends from pretest, to posttest Indic^e that the subjects generally moved 
Out of Stage I and patterns showed a vrider spread across all stage categories 
On the posttefet for the control and the experimental groups there were few 
responses v;hich fell into Stage I 6n both tasks. There were also more , 
similarities in pattepis betT;een the control and experimental groups on the 
posttest ^han on tb^^ pretest. Tables 27 and 28 show within-stage corresponden^^e 
data. , ' , 

In sharp contrast to- the present results x^7hich show few five year old 
children in the Stage I category, Gonchar (1974) in a cross-sectional study ^ 
of classes, relations and numbers found kindergarten children clustering 
mainly in the Stage I category on similar tasks. This, of course, may be 
^due to ^ ^somewhat different interpretation of the three stage scoring ^^cess . 
The* present research made determined effort to give the preoperational 
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* - , * ' ^ 

,child^credit for what he could do^ through detailed scoring procedures afid ,^ 

by not giving global scores for a set. of subtasks. To further compare the 

o 

two research studies it would be necessary 4:0 have each use the same scoring 
procedures and analyses. It fs also possible that the subject samples in 
the two studies differed considerably. 

The clustering of responses in .the Stage I designation for the present 
study^ was primarily on the pretests for measurement, conservation, and class 
inclusion. This suggests that these are among the more difficult tasks. ^ 
It is notable that Che serial correspondence (3) & (4) task and the ^ 
dichotomous sorting task show evidence of significant development prior 
to the double seriation matrix task and several measurement and conserva- 
tion subtasks for both groups on the pretest. The reader should recall 
that all'<,groups performed significantly better on the seriation subtasks 
and the dichot^S^is snorting task in the longitudinal analyses while not 
evidencing such. gains in other concept domains. The seriation subtasks* ^ 
are represente4 by serial correspondence (3) & (4) in the within-stage 
carrespondence analysis. This result would indicate that seriation and 
sorting abilities are developmental precursors tot the abilities represented 
by the more difficult measurement and conservat^pn subtasks. Transitivity, 
which involves both seriation and measurement abilities, also sho\^s significant 
development prior to several measurement subtasks. It wad' also found that 
double seriation-reproduction de^v'^loped prior to the transposition portion 
of the task (though nonsignif icantly so) which is in agretement with the 
findings of Mackay, Fraser, and Ross (1970) > anH Hc^oper et_ al (1974). / 
It is evident that by the p'osttest transitivity showS, considerable 
development prior to serial correspondence (3) & (4) and dichotomous Sorting, 
as well as to -the double setiation, transposition task, cross classification 
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tasks, and conservation of substance, prediction and deformation tasks. 

This result Is In contrast to results found by Plage t, Inhelder, and 

Szemlnska (1960) that serial ordering was a prerequisite to transitive ^ 

understanding. Murray and Youniss (1968) also found the same contrasting 

resulta though their transitivity task differed .somewhat from the task 

used in the present research. The other seriation sub tasks were not included 

in this analysis and these seriation abi!|.ities may develop prior to transi- 

) 

tive abilities. However, the results confirm findings of Lovell and Ogilvie 
(1961) and Brainerd (1973) that trans^ivity precedes conservation which iii .* 
turn precedes cl^s inclusion. The results suggest that several of the 
measurement tasks — distance via. reference length and distance via units , 
are more difficult than even the conservation tfasks. This is in agreement 
with the findings of Wohlwill, Fusaro, and Oevoe (1969) who found that 
conservation**^ abilities changed prior to measurement abilities* 

The order of difficulty of the subtasks which can be inferred from 
the results of the within stage correspondency analyses can be summarized 



as follovTs: 



Pretest 



(1) serial Correspondence (3) & (4)t dochotomles 

(2) crcrss classification, class inclusion 

*. ' "I 

(3) conservation, transitivity, 
distance via refer^ence length, 
distance via units 

Posttest 

(1) transitivity 

(2) serial correspondence' (3) & (4), dichotomies 

(3) conservation, cross classification 
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(4) distance via reference length, 

distance via units > class inclusion 



In addition, contrary to one inten)retation of Piagetian theory which 
indicates that bimodal distribution of performance can be expected on a 
given battery of tasks, this research found, overall, most responses 
falling into the Stage^T:! transitional category on both the pre- and 



posttest. For a more detailed discussion of these results, sefe Bingham- 
Newman, 1974, and Saunders, 1975. 

In general the within- stage corresp<^ndence analysis revealed that 
different children fbllow different path^to the same place. Not only ^ 
is the route different for individual children but the pace is also 
different; the departure from synchrony is more random that systematic. 
Thus the data support Fliavell's (1971) contention that while a^i^tegrated 
structure or ''structure d 'ensemble' may be characteristic during a final 
period of its development, this need not^'^airry particular implications for 
the manner in which its components develop. As Wohlwill (1973) suggests, 
asynchrony appears to be undeniable, yet there is undoubtedly some degree 
of order and regularity in the forms which the interrelationship of develop- 
ing components of a structure may take. The. forms of interrelat^nships 
by which the components develop need further longitudinal investigation. 
Sex Difference Analyses — Another type of analysis which was carried out 
was an analysis of sex differences in each wave Qombindng the experimental 
and control groups. Using a cutoff point of y ° •SO, Wave 1, pretest 
comparisons , revealed that females perfbrned significantly better on height 
via reference length (y =" .68, p<.05) and males perfo|||ed signif icAitly 
better on length comparison (y =" -.66^ p<.05). The other task comparisons 
n for^Wave 1 which appear to be significant are due to only one oY two cases 

er|c ' 1 i 1 
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ause of the number of tied responses ♦ Wave L posttest comparisons 

indicate that the females' did significantly better on dichotomies (y » .63, 

p<".05), successive seriation (y * 1, p<.01), additive seriation (y 1, p<*05) 

double seriation, reproduction (y .76, p<.05), transitivity (y» 1, p<.05), 

distance via reference length (y = .84, p<.01), conservation of number, 

prediction (y »» .82, p<.01) and deformation (y = .69, p<.05) and conserva- 

tion of length, deformatioti (y = .65, p<.05). In addition females performed ' 

better but not significantly so on serial correspondence (3) & (4) (y = 

.64) and conservation of length, prediction (y = .62). Males, on the otheor, 

hand, performed significantly better only on absolute seriation (y^,« -1, . 

P<-05). ^ ^ 

The Wave 2 pretest comparisons for sex differences indjrcated that 

females' performance was, significantly superior on\ relative seriation 

(y =» .59, p<.05) and nonsignif icantly "better on conlservation of number, 

deformation (y = .56) and conservation of^ substance, deformation (y * .64). 

Posttest comparisons for the same group indicate that males performed^ 

significantly. bptter on conservation of number, prediction (y = -.61, 

p<.05) and nonsignif icantly better on height via reference' length (y = 

. i _ ' 
-.51). Females performed bett§!l:, however, on the posttest task comparisons 

of class inclusion .and;.,^yoss classification, transposition. 

" The uutable increase of female superioirity in Wave 1 on the posttest 

as compared to ^Wave 2 posttest may be indicative of a cohort and/or program 

effect. However, the female performance leads on the pretest were not 

carried over to the posttest. Rather, an entirely different set of task 

\ 

comparisons showed female superiority on the posttest. The^emale leads 

\ 

in Wave 2 pretesrt comparisons were also not maintained on tha posttest 
comparisons (s^e Table 29). Reexamination. of the anecdotal retords for 



\ 
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TABLE'. 29 

Sumnary of Gama Values for Sex Differences Analysis for the Pretest and Posttest: 
Wave 1, Experimental' and Cont/ol Groups Combined 
t Wave 2y Experimental and Control Q^oups Combined^ 





Pretest 


Posttest 


Wave 1 


Wave 2 


Wave 1 


^Wa-. 
P2 


e 2 
& C2 


Val. 


Sign. 
Level 


Y 

Val. 


Sign. 
Level 


Y 

Val. 


Sign. 
Level 


Y 

Val. 


Sign. 
Level 


Dichotomies 
Class Inclusion 
Cross Class Repro. 
Cross Class, Transpo. 


-.09 
Not 
Not 
Not 


n.s. 

Given 
Given 
Given 


.41 
-.20 
.0 
.11 


n.s . 
n.s . 

n.s.;. 
n.s..,^ 


.63 
.48 
.49 
. .45 


.05 
n.s . 
n.s . 
n.s . 


.29 
.62 
-.29 
.68 


n.s. 
.05 
n.s.. 
.01 


Seriation 
Absolute • 
Relative 

Successive » 
Additive 
Seriai Cor (1) 
' Serial Cor (3) & CO 
•Rouble Ser Repro. 
Double Ser Transpo. 
TajaiTbitivity 


-1.0 
-.08. 
0 

0 1 

— . iii 
Not 
.19 

Notrj 

Not<; 

Not 

•• 


.001 
n.s. 
n.s. 
n . s . ^ 
Given 
n.s. 
Given 
^*Given 
Given 


-.03 
.59 

-.33 
. 1 J 
r-43 
.12 

..11; 

-.45^^ 

.T-.12 


n.s. \ 

.05 

n.s. 

n . r> . 

n. 3'. 
n.s . 
n.s. 
n.s . 
n.s. 


-1.0 
.03 
. 1.0 

.64 
.33 
.76 
•25 
1.0 


.05 
n.s. 
.01 
.05 
n.s . 
n.&. 
.05 
n.s . 
' .05 


-.17 
-.24 
-.01 
.24 
.44, 
.04 
-.21 
.39 
-.18 


J 

n.s. 
n.s. 
n.s. 
n.s. 
^ n.s . 
n.s. 
n.s . 
n.s. 
n.s. 


Heasu^iS^nt 

Length Comp. 

Dist. via Ref. Length 

Dist. via Units 

Ht. via. Ref. Length 

Area via Units • 


-.66 
1.0 
-.17 
.68 

0 


.05 

n.s. 

n.s. 

.05 

n.s. 


.03 
1.0 
1.0 

.06 
-. Ji 


n.s. 
n.s. 
n.s . 
n.s. 
n.s. 


-.03 
.84 
.30 

No 
.16 


n.s. 
.01 
n.s . 
Diff. 
n.s . 


.28 
.46 
.41 
-.51 
-.06 


n.s . 
n.s . 
n.s. 
n.s. 
n.s . 


Conservation 
Numbed Pred . 
Number Deform. 
Number Adjusted 
Length Pred. 
Length Deform. 
Length Adjusted ( 
Substance Pred. 
Substance Deform. 
Substance Adjusted 


Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 


Given 
Given 
Given 
Givfen 
Given 
Given 
Given 
Given 
Given 


.16 
.56' 
No 
.37 

0 

No 
.22 
'.64 
No 


n.s . 

n.s . 

Diff. 

n.s. 

n.s. 

Diff. 

n.s. 

n.s . 

Diff. 


.^2 
.69 

No 
.62 
.65 

No 
.20 
.14 
"^No 


.01 

.05 

Diff. 

n.ss ^ 

.05 

Diff. 

n.s . 

Di|^. 


-.19 

r.Ol 

No 
-.61 
-.08 

Mo 
-.10 

.09 

No 


n.s. 

n.s. 

Diff. 

.05 

n.s . 

Diff. 

n.s. 

n.s . 

Diff. 
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th^ Wave 1 experimental grbup indicated that the males in this group spent 

a CTreat deal of time in large motor and dramatic pl'ay activities which the 

girls were often hesitant to join. Theoretically, and from the orientation 
\ % 

. of tie program, this should not have excluded t;he males from experiences 
which\would utilize the Piagetian. operational abilities since these 
abilittte^ were considered a component of all activities. It Is possible 
that auzohort effect brought about by an increased emphasis on women's 
liberajtion may have been in effect. Parents of* the Wave 2 subjects became 
particulArly aware of the movement during the tvro^ears they were in the 
program, \The elimination of sex stereotjT^ing in children's activities 
did become\a particular concern of the teachers in the PPEP* 

Core group t-test comparisons were- carried out^ on the age variable 

\' ' • * 

and the standardized measures, P^VT and Raven CPM, to determine whether 

sex differences were apparent . (see Tab-le 30). There were no significant 

differences on the Wave 1* pretest or posttest for either the experimental 

or control group. For Wave 2, the only significant diffey^ence was for 

the control group- age variable which indicated that the girls were 

r 

* significantly older (t = 3.65, d.f. 8» p<.01). It is interesting to note 

that although thie Uave 2 results indicated that females were significantly 
older than males in the control group, they did 'not perform better. 

Time-Lag Analyses , . 

The last analyses dealt with putative causal linkages in performances 
among^ne Piagetian tasks from pre- to posttesting. The data were rearrayed 
for the time-la^ Analysis so that each comparison looks at an individual's 
performance on one task at the pretest and performance on a different task 
at the posttest to see if there is atiy indication of a predicative causal 

ERLC . ^ 
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linkage Invol^ved. * The v/aves for^the experimental groups and the waves for 
the pontrol groups were combined for a separate analysis (see Tables 31 and 
32). The three- distinct patterns which were apparent in the d-ata are (1) 



high stage designation^ on the pretest task indicative of lower stage 

designations on the* posttest task, (2) lower stage designations on the 

« ' * * * * * 

pretest task Indicative of higher , stage designations on the posttest ^ask> 

%nd (3) roost responses in Stage I. 

An iexamination of the first type of pattern revealed that the majority 

of posttest taslf response9 had remained in Stage I from the pretest. This 

may be a possible determinant of the lower posttest responses. The control 

group had ten comparisons in this type of patteifnT while the experimental 

group had only three. This is' supportive of the finding that the experi- 

\ 

mental groups evidenced a greater spread of respojisesl across stage 
categories on, the posttest than the control groups didy anii suggests a 
possible program effect. ,Thfe third; typ'fe of pattern, md^tly in Stage I 
on the pretest and posttest task^ included area via units by conservation 
of number, deformation, and by conservation of substancel prediction for 
the experimental group- The control group comparisons for the same pattern 
type included successive seri^ation.by double seri^tion, transposition, 
successive seriation by distance via units and successive seriation by area 

via units. In addition, most respqnses fell into the Stage ui category for 

\ V 

the control group comparisons of area via units by conservation of number, 
prediction and area via, units by conservation of length, prediction. 

T^,e pattern type which is by far the most interesting is t^e second 
one in which a loyer pretest stage category is indicative of a*h'lgher 

posttest stage category. The f ol lowing are the cases whicii fif into this 

v 

pattern for the experimental group: ^ ^ 
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^ Pretest 
serial correspondence (3) & (4) 
distance via reference length 

distance via units 

dlchotomous 'sorting 

dlchotomous sorting ' v 

i 

dlchotomous sorting 
dlchotomous sorting 
dlchotomoias sorting 
dlchotomous sorting 
dlchotomous sorting 

V 

dlchotomous sorting 
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Posttest 

by height via refe^nce length 

' \' 
^ by double serlatlon, » ^ 

transposition 

by double serlatlon/ 
transposition ^ 

by cross classification, 
reproduction 

by cross classification, 
transposition 

by absolute serlatlon 

by successive serlatlon 

by additive serlatlon 

by serial correspondance (1) 

by serial correspondance (3) & (4) 

^by double serlatlon^ 
S reproduction 



dlchotomous sorting 
cross classification, reproduction 
cross classification, reproduction 
cross classification, trtospositlon 

The. control group comparleons which fit into the second time-lag 
pattern are: 



-by fcransltivity 
by relative serlatlon 
by area via units 
by relative serlatlon 



Pretest 



additive serlatlon 

length' comparison 

length comparison 
length comparison 

length comparison 



Postt?est 

bj double serlatlon, 

reproduction 4 

by double serlatlon, 
transposition 

by transitivity 

by conservation of substance, 
prediction 

by conservation of substance, 
deformation 



Pretest 

distrance via reference length < 
distance via units 
dichotomous sorting 
dichotomous sorting 
dichotomous so'rting 



Co^s classification, 
reprodiiction 
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Posttest 

by transitivity ^ 

by^ tran'^itivity 

by successive seriation- 

\ by Serial ^orrespqndance (X) 

by serial correspondance (3) & (4) 

by cross^, classification, ' ' 
reproduction 
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^ Thq^ dif ferend^Jji the comparisons far the experimental and control 
groups in the time-lap analysis suggests a possible program effect* As ^ 
mentioned above, the experiment^ 'group h^d only one third as many high 
to low comparison patterns as the control group, had (10/3); qjoreovfer, 
the experimental group had fewer low to hig^i comparison pat.terns than the 
control grougjdid (11/15). In addition, the experimental group revealed 
a fourth pattiem type which the control group di/not« This was a pattern 
in which a Stage 1 on the pretest was indicative of a Stage .1 on the post- 
test but a Stage III on the pretest was indicative of anywhere from a III . ^ 



to a I on tHfe posttest. This result may be evidence of a possible statistical 
regression* dr measurement error effect. There were four c^ses of this 

i 

type: 

absolute seriation by distance via units 
absolute seriation by conservation of number, prediction 
absolute seriation^by conservation of length, prediction ' 
absolute seriation by conservation of substance, prediction 
There were many cases in the experimental and the control groups which 
indicated no. particularly discernible type of pattern. . Of all the time-lag 
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comparisons, .very fewwere significant in both groups simultaneously. . 
Out of sixty three significant comparis^ons only eleven weie shared by . 
the two groups, "Over all very dif feregcit predictabilit'y/p^ tterns w^e ^ 
found.' Individual differen^s in pattern were ae^'^ffealtas , if not ^reat^r ^ 
than, group differences, Sonie children appear ^^tj^j^^l a longef period • 
in the trpnSitional Stage II on some tasks while others move fairly ' . ^ 
quickly from Stage ^11 to. St^ge-III, it is not possible to discern 
whether the latter children qre skijiping the Stage II category entirely 

or whether the length of time between testings cause^ this stage to be 

' . > / 

missed. If children -are actually skipping Stage II, thia would contradict 
t;he theoretical assumption that stages of reasoning are it{v&riant. To ^ 
determine whether horizontal d^calage-convergence* (Wohlwill, 1973, Model 
II-A) is occurring, it would be necessary to have a .third time of te^t^iug 
for comparison. It may turn put that different types of convergence or , / 
reciprocal interaction (Model III) ocu;ur for, different individuals • 

Neither the PPEP nor CNSP emphasizW the conformity often reqirtreii in 
later school experiences. The PP^ was specifically accepting of each' child 
individuality throughout all, areas of the progratn. This factor may have had 
carry-over effects In the testing experience, alXowing„ the cjiildren- to be 
^ellectually honest in these situations also. The care taken in making the 
testing situation for all subject^ a comfortable dhd pleasant experience 

'undoubtedly also contributed to the expression' of individuality by subjects 
in botii grcTups thus resulting in greater across-^ask variability, \^ 
Nonstatistical Consideration— Montraditional evaluations' included subjective 

'impressiorfe of parents, teachers, and testers, and anecdotal records kept 
by the te'acheirs. teacher. evaluation of the general effectiveness of the - • 

'^PPEP were most positive,' Teachers indicated that c^il4r9n*s attitudes 
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towards problem. solving, and approaches to unfamiliar materials, pieople or 

o 

events changed markedly over the tr^o ye^r span. Anecdotal records on the 

* «« * 

• t 

spontaneous actions of children in the classroom indicated that childrp.n 
were making progress 'in terms of the Piagetian operations at. issue.-^ Many 
instances w^re recorded which revealed spontan^^ous 3ei.iation and measure- 
ment responses, as well as the beginnings* of an awareness <?f /conservation. 
Testers spontaneously stated that they felt the experimental group children 
vore using a greater variety of, ^^roaches and solutions to the tasks 
bhan the control group children. The children's responsiveness to the 
general teaching framework was reflected in the positive i:eactions of the - 
parents. Parents "ere eager to give accounts of experiences in the home 
and were cufious about the activities x^hich occurred at school. There was 
also general encouragement; for extension and elabor?!ticr* of the project 
into a kindergarten and first grade program. 
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V. CONCLU^ONS • • 

if 

In conclusion, the differential effectiveness the PPEP ^ks not 
established in the present research. !fhile these results may be J:aken 
at lace value, numerous other analyses provided information on a variety 
of changes occurring in early childhood. One of the most interesting 
findings was the wide variety/ of asynchronous patterns of developmental 
change. If the encouragement of individuality leads to asynchronous de- 
velopment, the increased use of programs such as the PPEP could result 
in changes in the developmental patterns found in previous research. 
The findings of synchrony and a universal sequence of development in 
. previous research may be dv^ref lection of the universal expectations of 
conformity by various societies. ' ALtl^ough cultures differ, eacT; society' 
has generally expected its children to conform to its' cultural p'at^ems. 
Perhaps Piaget's universal findings, V7hich heretofore have been tHought 
to be relatively invariant across socio-cultural settings, could only 
apply to a relatively stable world where dependence on previously established 
cultural patterns is helpful. The present emphasis 95 preparation for f 
constant and usually unpredictable change requires a break from such 
conformity. Divergence from old patterns is essential for continued 
adaptation to a rapidly changing society. Research findings of unsystematic 
asynchrony may reflect very real cohort differences rather than contradicting 
previous findings. It is paradoxical that programs, such as the British 
Infant Schools, open classrooms, or the PPEP, which are based on Piagetian 
theoretical assumptions and stress individuality may require adaptation 
of Piagetian theory in order to adequately describe' future generations. 
Piaget (1970) spoke to this point when he said: 
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If we desire, In answer to what Is becoming an Increasingly 
widely felt need, to form Individuals capable of Inventive 
thought and of helping the society of tomorrow to achieve 
progress, then It Is clear that an education which is an 
active discovery of reality Is superior to' one that consists 
merely In providing the young with ready-made wills to will 
and ready-made truths to know with. (p. 26) ^ n 
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Footnotes 
» • 
1. This report is a summary of tv/o copywrited dissertations by Ann 
Binghaitt-Newman and Ruth Saunders at the ^University of Wisconsin, 
Madison, Wisconsin, 1974* Any quotations or reproductions of this 
material must be arranged through the authors. 



Ann Bingham-Newman p^ghteo m.t,,,,, — ; ^.^ETev 

Coordinator, Child Development Program Pv '^rvV K^' . * 

. California State University, L.A. " 

5151 State University Drive ^ ^-^^'o o^c.r^^o^^ 

Los Angeles, California 90032 * ^"^^"^'^^^^^^i:::^^ ^ - ' 

C^;CVCS CO^S.CE -.E E=,C S^S'EM «E 

Ruth Saunders ^ ^ ^ 

Child and Family Studies Progr^ Area ^" ^ . 

School of Family Resources ^nd Consumer Sciences 
University of Wisconsin 
1270 Linden Drive 

Madison, Wisconsin ' 53706 • , ' 

2. Since a considerable number of recent reviews of the Piagetian training 
research literature are available (e.g., Beilin, 1971bj Brair^erd, 1974; 
Brainerd & Allen, 1971; Glaser & Resnick, 1972; Hooper, Goldmnn, Gtorck, . 
& Burke, 1971; Klausmeier & Hooper, 1974; and Wohlw4.ll, 1970, 1973), 
references to these findings will be brief and given in the context^ o^* 
specific abilities. This is not to imply that cofftrovers}^ is nonexistent 
(cf. Brainerd, 1974, contrasted with Strauss, 1973), nor to question the 
role of such efforts in providing insight intp developmental processes or 
theoretical constructs. The present study, however, is not to be con- 
fused with the standard training research paradigm. In contract to such 

^ research, in which very specif ick procedures are used in teaching parti- 

cij(Lar concepts, this program repxesents an attempt^^ incorporat.e general 
^ ' theoretically-derived principles into all aspects Jot a preschool program. 

A minimum of td'acher-da.rect^^structure in the preschool prograia and the 
incorporation of theory into* ci)gnitive, socio-emotional, and psycho-motor 
domains distinguish this program as well from other endeavors to apply 
Piagetian theory to the classroom environment (e.g/% Kamli, 1974', Furth 
& Wactis, '1974; Lavatelli, 1970, J971; Sprigle, 1^69 ; Weikart, 1971; and 
Willis; 1973). , ' . • , ' . 

3. The researchers would like to acknowledge the influence of the early work 
of Constance Kamli at the Perry i^reschool in helping them to better: unde-*- 
Stand some of the implications of Piagetian theory for early education/' 

4. Fifteen graduate nurses, sixty summer workshop participants, and twenty 
four student teachers have been involved in the teacher education' program 
at various times in the course of the project. Their ideas, enthusiasm, 
ai^d cooperation are greatly"* appreciated . - * ^ * ' 

5. The teacher education program is more thoroughly described and discussed 
in Saunders (1975^), dissertation in preparation. 
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6. It should be noted by the reader that the analyses reported in the 
Interim Progress Report, 1973,' v;ere not used in the present report • 

It was decided that the use of parametric statistics was inappropriate 
for this data and all previous analyses were discarded. Therefore, 
a comparison should not be attempted between data discussed in the 
Interim Reported data discussed in the present report. 

7. Two measures of cognitive style, the Kagan Matchi ng Familiar Figures 
Test and Maccoby's (1965) Walk-a-Line7Draw-a-Line Test of impulse con 
trol were initially .included in the testing * battery to determine the 
influence of the J,n5)ulsivity-reflectivity dimension on subjects' 
problem solving abilities. Since a variety of analyses indicated a 
notable absence of statistically significant relationships in the * 
results, these tests were dropped from the battery and replaced with 
items of more pertinent interest to the research. Tlie lack of ' 
significant results was based on KaganJs impulsivity-ref lectivdty - 
categories which employed no stage crl?teria. 

8. Dtie to the nature* of the present research yhich required two locations 
for 'Subjects, it was not possible to function with "blind" testers who 
were unaware of which were the experimental or control groups* 

9. The reader should note that a gamma value of ±1 is often indicative of 
• inflation due to zero x:ell frequencies in the data. Since gamma 

4eals only with untied pairs, the value becomes distorted more. easily 

with a small sample. The gamma values of ±1 which are due po this type 

.of distortion are labeled as such in the text. 

<r ^ ^ ; 

10\ llatrix ^nalysfes and correlational analyses betv/een the classification 
tasks and the standardized measures are not included here, but can be 
found in Saunders, 1974. 
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